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ABSTRACT 


radar  target  oharaotoristios  (radar  area)  of  the  F2H>2B  airoraft 
ore  described  quantitatiTely  for  radar  frequencies  of  115,  215,  1250,  and 
2813  Uo..  The  radar  area  is  greater  at  the  lower  frequencies  (ll5  and 
215  VSc^  than  at  the  higher  frequencies  (2813  and  1250  TCLth  large 

sanples  of  asimuth  aspect  and  Tdth  equal  weights  giTon  to  equal  aspect 
intervals,  the  average  radar  area  at  115  Uo.is  about  six  times  greater 
than  the  average  radar  area  at  2813  Ifo*  The  probabili*^  that  the  radar 
area  corresponding  to  a  peurtioular  airoraft  aspect  tiill  lie  in  a  given 
1  db  interval  is  normally  distributed.  Over  a  wide  range  of  aspects,  the 
probability  distribution  of  single  pulse  as^litudes  is  essentially  equal 


to  the  distribution  of  median  pulso  amplitudes,  where  the  medians  are 
obtained  from  samples  of  length  l/l2  second  (for  2813  and  1250  Uo^,  1^ 
second  (for  215  Uc^,  and  8  seconds  (for  115  Ub^.  The  radar  area  for  the 
two  lower  frequencies  is  given  as  a  continuous  function  of  airoraft 
aspect  while  the  data  for  the  two  higher  frequenoies  are  given  in  the 
form  of  probability  distributions. 

PROBIBi  SIATPS^~^ 

This  is  an  interim  report  on  the  problem;  work  continues. 
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INTRODUCIICTI 

Tho  work  dosorlbed  in  this  rsport  was  oazried  out  to  datemins  tha 

optiiavim  maimar  (least  ohanoa  of  dateotion)  in  which  U,  S,  aircraft  should 

approach  an  aneny  area  gtiardad  by  radar.  This  report j  on  one  phase  of 

this  ovarall  problem,  through  tha  presentation  of  the  probability  of 

oocurrenoe  of  radar  area,  allows  the  oonq^utation  of  the  probability  of 

detection  of  certain  aircraft  radar  operating  on  sereral  frequencies. 

The  measurement  program  included  the  F2H-2B,  AJ~1,  and 

airoraft.^  These  aircraft  wore  flom  with  the  courses,  altitudes  and 

flight  attitudes  calculated  to  simulate,  as  closely  as  possible,  the 

range  of  aircraft  aspects  observed  by  a  ground-based  search  radar  with 

the  aircraft  at  normal  combat  altitude  and  speed.  Simiiltsneous  measure- 

2 

ments  were  nade  at  radar  frequencies  of  2813,  1250,  215,  and  US  Vc* 

This  report  includes  only  the  data  on  the  P2H-2B,  a  jet  aircraft  which 
carried  wing-tip  gas  tanks  and  a  T-63  shape  (simxilated  Hark  TII  bonib) 
xmder  the  port  wing  root.  Pi.ctures  of  the  plane  appear  in  Fig,  1. 

Radar  area,  <r,  as  used  in  this  report,  is  defined,  if  the  target 
is  in  free  spaceS,  by  the  equation, 

<r  -  Pj(4n)3R4^j(GX)2 

1.  Although  measurements  were  also  requested  for  the  F7U-S  and  ASD 
airoreift,  they  were  not  made  available  for  tha  measurement  program, 

2.  These  frequencies  were  the  nearest  available  to  the  requested 
frequencies  of  2860,  1200,  800,  and  73  lb. 

3.  If  not  in  free  space  (i.e.,  gromd  reflected  energy  reaches  the  target) 
this  equation  is  modified  by  a  term  depending  upon  antanna  beam  shape, 
height  of  radar  antenna,  altitude  and  rango  of  target,  reflection 
coeffioient  of  the  ground,  and  radar  wavelength. 
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in  whioh  Pj  ■  reoalvdd  poir»r>  R  •  rimgo  of  target,  Pj  ■  tranomitter  power, 

G  ■  antenna  gain,  and  X  *  radar  wawelength*  To  oonrert  the  reoeiwed  power, 

P^,  into  quantitatiTO  values  of  radar  area,  d“,  the  radar  must  be  calibrated 
or  standardized.  Two  methods  of  calibration  were  Ubed  in  this  work.  The 
first  of  these  methods,  the  method  of  radar  parameters,  has  been  desoribod 
by  Katsin^.  The  second  method,  the  standard  tcurget  method,  requires  j 

plaoing  in  the  field  of  the  radar  a  target  of  known  radar  area  (sphere,  j 

comer,  sheet)  and  compauring  the  amplitude  of  its  echo  with  the  radar  echo. 

It  was  possible  to  use  both  of  these  methods  at  2815  and  1250  Ud,  but  only 
the  standard  target  method  could  be  used  at  the  two  lower  frequencies. 

These  methods  and  their  effeot  upon  the  aeottraoy'  of  the  data  in  this 
report  are  discussed  in  Appendix  1. 

The  low  frequency  (115  and  215  Mo^  date  were  slowly  varying 
functions  of  aircraft  aspect  and  it  was  possible  to  plot  radar  area  as  a 
continuous  function  of  aspect. 

The  high-frequency  (1250-2813  Md)  data  are  divided  into  twenty-second 
samples  for  vSiich  the  probability  that  the  radar  area  equals  or  exceeds 
certain  discrete  levels  is  tabulated,  A  particular  probability  distribu¬ 
tion  is  usually  not  repeatable  but  the  data  show,  by  comparing  data  from 
different  flights,  that  the  probability  of  ooourrenoe  of  a  radar  area 
lying  in  a  given  1-db  interval  is  approximately  normally  distributed.  ■ 

An  increase  of  radar  area  with  radar  wavelength  is  observed  in  the 

4.  Katzin,  Martin,  "Quantitative  Radar  Moasurenonts ,"  Proc,  I.R.S.,  Vol. 

35,  No,  11,  November,  1947, 
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data,  the  inoraa^a  baiog  about  slx>to>oiM  tr<m  tha  ahortaat  to  tba  longoi^ 
waTalangth. 

MBIHODS  OP  MBlSDRBCgW 

A  aarlaa  of  flight#  «a*  plamad,  ae  that  'ahilo  tha  aireraft  vaa 
batwaan  tha  raaga#  of  8  and  11  alia#  fra#  tha  radar,  it  vowld  praaant  to 
tha  radar  ona  of  tha  foUoviag  etiauthal  aspaats  (dafiaad  is  Fig.  2)v 
QO,  6®,  10®,  IS®,  20®,  SO®,  90®,  IfO®,  18S®,  190®,  195®,  2t»®,  210®,  and 
270®,  (Tha  data  vara  takor*  in  tha  8-11  alia  ragiaa  aiaea  bora  a  nartawa 
of  tha  intarfaranoa  pattam  oeoura  for  both  115  asd  215  Ha.  and  tha  daairad 
eloTation  aapaot  la  obtataad.)  All  flight#  «ara  *straiglbt  aad  laoal,* 
at  an  altituda  of  2700  foot.  Tha  pilot  «»#  iaatraetcd  to  held  tiM 
aircraft*#  angle  of  attack  aqtial  to  that  at  conal  ecabat  altitada  aad 
apaad  and  to  hold  tha  raquaetad  haadisg  during  all  of  aatii  rm.  (i»a», 
not  necaaaarily  to  fly  along  a  particular  grotcad  trcok).  Vith  tha 
aircraft  floan  in  this  sannar,  and  knoaing  tba  raage,  alaaatica  ae^l^t 
and  asisuth  angle  to  tha  aireraft  free  tba  radar,  it  was  peaaibla  to 
doteniina  aircraft  aspect  • 

Tha  aircraft  echoes  wara  raeordad  pbotograpbicslly  by  two  different 
■athodat 

1)  A  BOTia  canara  photographed  each  A-acopa  prasantatien  with 
one-half  second  eiqpofturas  eT»ry  second.  Ic  additioe  to  rarraaliac  bba 
prasenea  of  intarraring  echoes,  this  record  of  anpariaposad  A-seopa 
traces  gare  a  coepressad  Tarsioe  of  tha  echo  bahaTior. 

2)  Tha  aircraft  video  echo  was  gated  fren  tba  total  Tidae  aad 
presented  on  an  oscilloscope  which  was  photographed  on  a  ecntSaiUKialy 
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moving  film.  This  record  permitted  a  pulse-by-pulse  analysis  of  the  echo 
behavior  and  Is  the  record  from  which  most  of  the  data  in  this  report  are 
derived,® 

In  addition  to  those  two  records ,  a  data  board  containing  such  ini'ohoation 
as  time,  range^  elevation  angle>  and  asimuth  angle  was  photographed  by  a 
third  camera.  Timing  marks  on  each  film  permitted  correlation  of  all 
records . 

RBaqus 

Low  Frequency  (115  and  21S  Mg). 

Two  related  features  are  prominent  in  the  low  frequency  dates 
(l)  the  A-soope  records  contain  practically  as  much  information  as  the 
pulse-by-pulse  records  and  (2)  the  radar  area  varies  rather  slowly  wxth 
aircraft  aspect.  These  features  directed  the  analysis  of  the  low  frequent 
data  which  will  be  discussed  under  four  headings t 

l)  Similarity  of  A-soopo  and  pulso-by-pulse  records! 

The  A-scope  record  was  read  eaoh  second  for  the  highest  echo  which 
occurred  during  the  half  second  the  shutter  was  open.  The  pulse-by-pulse 
record  will  contain  more  information  than  this  only  when  there  is  a  signi¬ 
ficant  echo  amplitude  variation  in  a  period  of  one  second.  A  typical  plot 
of  115  Ho.  A-scope  readings  along  with  pulse-by-pulse  maximum  and  minimua 
values  in  eaoh  second  appears  in  Fig,  S.  It  is  seen  tliat  the  two  records 
differ  appreciably  only  in  the  regions  of  deep  echo  fading.  Later  in  the 

Since  previous  work  had  indicated  that  a  sampling  rate  of  60  times  per 
second  would  bw  adequate  for  the  fluctuation  rates  of  jet  aircraft 
echoes,  the  pulse-by-pulse  recording  rate  was  60  pulses  per  second, 
although  the  actual  radar  repetition  rate  was  120  cycles  per  second. 
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report  j  vihen  the  variation  of  radar  area  irith  aspect  has  been  discussed, 
it  will  be  pcssible  to  estimate  from  this  figure  a  target  presentation 
time^  during  which  the  echo  may  be  considered  constant^* 

2)  Radar  area  as  a  function  of  nominal  aspects 

Figs.  4*-ll  are  plots  of  radar  area  (as  read  from  the  A-aoope  records) 
and  nominal  atimuth  aspect  (defined  in  Appendix  II)  versus  tlme.^  In  a 

a 

particular  interval  the  fraction  of  the  total  number  of  points  which  lie 
above  a  given  radar  area  level  is  the  probability  that  the  echo  will 
exceed  this  level  on  a  single  antenna  scan,  if  the  presentation  time  is 
equal  to  or  lt.ss  than  one  second.  For  longer  presentation  times,  this 
probability  may  be  obtained  in  the  seme  way  from  a  running  average  of 
the  data.  Additional  observations  of  a  particular  probability  may  be 
obtained  from  eaoh  repetition  of  the  aspect  interval. 

3)  Radar  area  as  a  function  of  exact  aspect t 

Figs.  12  and  13  are  plots  of  average  radar  area  versus  exaot  aspect 
(defined  in  Appendix  II),  i.e.,they  are  plots  of  average  rada.'  a^oa  versus 

6*  Target  presentation  time  is  defined  as  tho  length  of  time  that  the 
anteima  is  pointed  at  the  target  during  one  revolution  of  the  antenna. 

This  estimate  may  allow  the  improvement  of  target  simulators  which  now 
include  only  target  variations  from  scan  to  scan. 

8.  All  the  data  for  these  figures  was  taken  from  tho  8  '  11  mile  range 
interval  where  tho  elevation  aspect  angle  was  between  2.3<*  and  S.20. 

The  flight  attitude,  aircraJ’t  speed  (C.A.S.  »  193  knots),  aerodtynamio 
conditions,  emd  average  depression  angle  of  the  radar  with  respect  to 
the  airplane  axes  simulated  the  tactical  situation  of  an  aircraft  at 
attack  speed  at  40,000  feet  altitude  flying  against  a  ground  based 
search  radeir  at  ranges  from  90  to  130  nautical  miles. 
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average  nondned  aspect*  The  averages  were  obtained  at  the  points  narl*^ 
by  (x)  and  the  oonneoting  lines  indicate  it  is  reasonable  to  assume  a 
smooth  variation  from  point  to  point.  The  repetition  of  a  minimum  point 
on  successive  flights  -nas  usvially  recognizable  but  a  maximum  pointy  alimqra 
plotted  midway  betvrecn  adjacent  minimum  points^  is  merely  the  largest  echo 
whioh  occurred  between  the  minimvans*  The  data  are  disccntinuous  near  head 
and  tail  aspects  because  a  single  flight  spanned  only  a  few  degrees  about 
these  aspects  and  characteristic  minimums  oculd  not  be  identified*  This 
difficulty  is  particularly  troublesome  at  low  frequencies  where  probably 
only  one  or  two  oharaoteristio  minimums  occur  in  a  10*^  or  20^  interval 
around  either  head  or  tail  aspect*  Since  there  aire  few  minimums,  using 
the  largest  and  smallest  observed  values  as  maximums  and  minisnans  may  not 
be  serious*  The  curves  in  Figs*  12  and  13  are  dotted  in  two  places  to  indi¬ 
cate  that  the  actual  minimums  occurred  tdiere  the  radar  area  could  not  be 
compiated  accurately  in  the  rapidly  changing  ground  reflection  pattern* 

4)  Airoraft  Aspect  Fluctuations  t 

Using  the  data  of  Figs*  12  and  IS  a  list  of  nominal  aspeots  for 
each  of  several  minimxsns  was  prepared*  This  list  showed  a  rtot-nean- 
square  (r.m*s.)  deviation  from  average  nominal  aspect  of  1*5^*  This 

value  compares  favorably  with  gyroscope  data  on  airoraft  yaw  taken  by 

9 

Lewis  idiioh  shows  an  r«ra*8*  yaw  variation  of  0*7^  to  2*6<>  for  twenty- 
second  saunples* 

9*  Unpublished  data  by  B*  L*  Lewis,  NRL. 
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High  Fraquanoy  (l2S0  and  2813  Mo.) 

Th«  data  for  these  frequencies  were  taken  from  the  pulse-by-pulse 
data  and  were  analyzed  for  probability  distributions  ower  certain  aspeot 
inter'vals.  This  type  of  analysis  allowed  eonparison  of  data  froia  seweral 
flights  even  though  the  echo  fluctuations  were  too  rapid  to  allow  the 
identification  of  a  particular  aspeot  from  one  run  to  another* 

The  sample  length  was  chosen  to  be  twenty  seconds  which,  for  a 
closing  speed  of  600  mph,  spans  S.SS  miles  of  range.  This  sample  time, 
chosen  to  be  long  compared  with  the  natural  lateral  oscillation  period 
of  2  seconds, spans  anywhere  from  zero  to  sixteen  degrees  of  aainoth 
aspect  depending  upon  whether  the  radar  is  ahead  (behixid)  or  abeam  of 
the  aircraft.  This  aspeot  interval,  often  large  compared  with  the  or  . 
20  estimates  of  r.m.s.  yaw  Tariations,  may  be  wasteful  of  infonutticm 
when  the  aspeot  is  known  more  accurately  lhan  sixteen  degrees* 

The  high  frequency  data,  contained  in  Tables  I  and  II,  indicate 
the  percentage  of  pulses  in  a  given  sample  for  which  the  radar  area 
equalled  or  exceeded  a  particular  level.  The  gaps  in  the  data  at  near 
nose  and  tail  aspects  appear  for  the  same  reason  as  in  the  low  frequenogr 
data.  There  are  more  data  on  2813  Vc.  than  on  12S0  Ho*  The  vertioal 
beamwidth  of  the  1250  Uo.  antenna  illuminated  the  ground  at  longer  ranges 
and  the  effects  of  the  resulting  fine-structured  interference  pattern 
oould  not  be  removed,  limiting  the  range  interval  in  whloh  the  1280  Ms* 
measurements  oould  be  taken* 

10.  Information  from  Carrier  Branch,  Flight  Test,  NATS,  Patuxent  Biver,  ¥d. 
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The  statlstioal  fluotuatlon  of  the  probability  of  deteotioa  oalou> 
lated  from  these  data  depends  on  the  varianco  of  the  data  (for  a  given 
aspect  interval)  in  a  single  row  of  Table  I  (or  II).  Because  the  data 
in  a  given  row  are  correlated  with  those  in  other  rowsj  no  adequate 
sta-cistical  description  is  undertaken  here.  A  simple  first  approximation 
of  the  statistical  fluctuation  is  described  below. 

The  eoluain  headings  show  that  the  aspect  intervals  were  repeated 
from  one  to  six  times.  The  data  from  the  separate  flights  were  inten¬ 
tionally  divided  into  those  aspect  intervals  which  gave  the  maxlnnim 
nmber  of  repetitions.  In  this  regard  the  data  (Table  II)  for  the 
aspect  interval  37.5®  -  45®,  which  was  observed  on  six  different  flights, 
were  studied  in  detail.  The  first  differences  of  these  are  shown  in 
Table  III,  where  each  difference  is  the  probability  that  the  radar  area 
lay  between  two  consecutive  db  levels.  Also  given  in  Table  III  are  the 
mean  and  variance  of  each  row  of  entries.  The  observations  in  several 
adjacent  rows  were  combined.  After  subtracting  from  each  entry  the  mean 
value  for  that  row  and  using  the  entries  from  several  rows  as  a  sample, 
it  was  fcwd  by  the  Chi-square  test  that  the  data  are  normally  distributed 
about  zero  mean  with  the  sample  variance.  A  blind  use  of  this  result 
would  produce  probabilities  greater  than  one  for  small  values  of  radar 
area  and  negative  values  of  probability  for  large  radar  areas.  However, 
it  does  serve  as  a  first  approxiiration  of  the  row-distrioution, 

FRb^PEHCY  TRBHD 

The  radar  area  at  the  lower  frequencies  is  greater  than  the  radar 
area  at  the  higher  frequencies.  With  large  samples  of  azimuth  aspect. 
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and  with  equal  weights  given  to  eqxtal  aspect  intervals^  the  average  radar 
area  at  115  Mo,  is  about  six  times  greater  than  the  average  radar  area  at 
2813  Mo..  This  trend  is  not  erased  even  when  the  worst  possible  interpro- 
tation  of  the  aoouraoy  estimates  of  Appendix  I  is  applied.  The  averaging 
method  which  was  used^^  weights  this  trend  heavily  with  the  large  signals 
ooourring  at  broadside  and  normal  to  the  leading  edge  of  the  wing.  At  the 
higher  frequenoies  the  narrow  broadside  echo  Icbe  is  sensitive  to  airplane 
roll  and  the  very  narrow  leading  edge  echo  lobe  might  have  been  missed. 
These  two  factors  would  tend  to  lower  the  higher  frequency  averages.  The 
importance  of  these  results  should  therefore  be  judged  on  a  probabili'ty- 
of-detectlon  basis  rather  than  an  average-area  basis.  No  theoretioal 
explanation  of  this  frequency  trend  is  known  to  the  author. 

PHESENTATION  TIME  TREND 

A  search  radar  normally  accepts  all  pulses  during  its  presentation 

time  (as  modified  by  (at  least)  the  antexraa  beam  shape),  treats  then  as 

a  unit,  and  presents  to  the  operator  their  mean  value,  for  instance.  The' 

variation  of  the  radar  area  during  the  radar  presentation  time  is  thus  of 

importance  to  the  radar  designer.  Information  in  this  respect  is  shown 

in  Figs.  14-24  where  each  figure  shows  two  probability  distributions. 

The  solid  curves  in  these  figures  show  the  distribution  of  single  pulse 

umplitudes  (i.e.,  they  are  plots  of  data  like  that  found  in  any  column 

11«  The  average  of  24  readings  (every  5®  from  170®  to  280®)  from  Figs.  8 
and  7  (115  Me.)  is  53  m2.  The  average  of  55  readings  (every  2®  from 
192®  to  308®)  from  the  lower  half  of  Pig.  12  (115  Mc^  is  89  n.2.  In 
Table  III  (2813  Me.)  the  average  of  ten  colimins  between  1720  and  220® 
and  15  columns  between  230®  and  310®  is  12,5  m2.  These  two  ratios 
were  rounded  off  to  six-to-one. 
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of  TabloSjr)j  nhild  tha  dotted  oiurra  ihows  the  distribution  of  Bediea 
values.  The  dotted  ounre  urns  prepared  by  ssparating  the  data  fron  the 
oorrasponding  solid  ourve  into  the  indicated  time  intervals,  and  plotting 
the  median  value  in  eaoh  time  interval.  The  tine  intervals'  seleeted 
oorrespond  to  radar  presentation  tines  of  i/L2  second  (2813  end  1250  lio}, 
1/2  seoond  (21s  UcJ,  and  8  seconds  (ll5  Ma}. 

The  change  in  the  probability  distribution  vrith  presentation  time 
is  smell,  as  judged  by  the  similarity  of  solid  and  dotted  curves.  This 
conclusion  should  be  applied  aith  care  because  changes  of  the  probabili^ 
distributions  with  time  are  a  function  of  the  aircraft's  exact-aspect  rate. 
During  a  straight  and  level  flight,  the  aspect  rate  is  a  function  of  the 
aircraft's  natural  oscillation  period  (a  constant),  the  aircraft's  aspect 
(aspect  rate  is  greatesc  at  broadside),  and  the  range  (aspect  rate  de* 
creases  with  increasing  range). 

C0WCLUSI0H3 

The  radar  area  of  the  F2H>2  aircraft  is  greater  at  the  lower 
frequencies  (llS  and  215  XoO  than  at  the  higher  frequencies  (1250  and 
2813  Ucj.  With  large  samples  of  asiauth  aspect  and  with  equal  weights 
given  to  equal  aspoot  intervals,  the  average  radar  area  at  115  Maui* 
about  six  times  greater  than  the  radar  area  at  2813  Mo..  Repeated  ohser* 
rations  of  a  particular  aircroft  aspect  show  that  the  probabili'^  tiiat 
the  radar  area  (corresponding  to  that  aspect)  will  lie  in  a  1  db  interval 
is  normally-  distributed.  The  probability  distribution  of  single  pulse 
amplitudes  is  essentially  equal,  over  a  wide  range  of  aspects,  to  the 
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diatrllmtion  of  aodion  pulio  aiq>Iitudo«,  ahoro  tbo  Kodions  aro  ottaiaod 
froB  saaples  oorrospondirg  to  prooontatlon  tiacs  (tiao  during  ahioh  tha 
radar  astenaa  ic  on  target)  of  l/l2  second  (2813  and  1250  1C3.)»  l/t  aeooad 
(215  Mo.)  and  8  seconds  (115  Mo.). 

ACnrOWgCBMMTS 

The  experlaental  portion  of  this  work  aas  a  undertakiag  by 

the  Ikse  n*opagation  and  Search  Sadar  Branches.  The  cootrihutions  of 
the  Search  Badar  Branch,  Sadar  DlTlsion  to  thi'  prograa  are  gratofullx 
ecknovledged. 
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Ammu.  1 

RADAR  CAUBIUnOlB 

Th*  rtmadard  tftrs«t  for  tiio  two  Ughcr  ftro^uonolM  was  a  triangular 
ooraar  raflaetor  {tba  langth  Atom  apax  to  an/  oomar  aas  aqual  to  2  faat) 
■ountad  approxiaatalx  25  faat  abcra  tha  aatar*  Iha  standard  tsrgat  for 
the  two  lomr  fraquaooiaa  was  a  10  foot  10  foot  flat  soraan  ■ountad 
about  75  faat  ahora  tha  aatar*  Pieturea  of  tha  targata  i^paar  in  Flga* 

28  and  26. 

lha  radar  area  of  tha  hi|^  fTaquanoy  standard  target^  as  Boasurad  by 
tha  radar  paranatara  Method  during  tha  four  operating  days,  is  ooaparad 
with  tha  theoratleal  walua  in  Pig.  27.  (The  height  variation  is  doe  to 
tide.)  The  ■aaaurad  Tsluaa  at  2813  Vowsra  soattarad  approuinataljr  ^  S  db 
about  the  theoretical  valua  with  little  relation  to  target  height.  Tha 
1250  Mb^  oaaauraaanta  are  corralatad  with  target  height  but  appear  abovt 
Z  db  low  with  a  aeattar  of  approxiaatalj  t  l/Z  dh. 

In  an  atteo^  to  as^lain  the  low  aeaxurad  Tsluas  for  the  reder  area 
of  the  triangular  target  at  1250  Me,  this  target  was  replaoed  by  an  18 
inch  17  18  inch  flat  sheet  whoce  rader  area'iiaa  Measured  (by  the  radar 
pareasetera  Method)  as  the  sheet  was  varied  in  height.  The  Measured  and 
theoretical  values  of  radar  area  are  plotted  agelnat  height  in  Pigs.  S8 
and  29.  The  ei^port  for  thic  target  was  tilted  so  that  the  relativ-j  phase 
of  any  baetgrotrad  echo  (Aran  tha  support)  should  diange  with  targst  hsight. 
The  oselllatioss  in  tha  Msasarod  values  at  1250  lie.Mey  bo  duo  to  an  inter* 
fering  baokground  coho,  tut  sine#  tbo  peaks  of  the  oscillations  are  ImIow 
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ths  theorotioal  ralua^  tha  loir  -raluea  of  naastired  radar  area  are  not 
explained*  Obher  possible  oauses  for  the  loir  neasxired  Talues  are  defonMt- 
tion  of  the  target ^  a  refleotlon  ooeffioient  of  the  sea  different  froa  -1» 
or  an  erroneous  neasurement  of  a  radar  parameter .  TELthout  further  Informa¬ 
tion  It  is  oonoluded  that  the  12S0  Ho. data  In' this  report  are  lov  bjT  n 
faotor  lying  betireen  0  and  S  db  and  bellersd  to  be  nearer  to  3  db* 

It  is  reasonable  to  assume  that  the  baolcgrovmd  eoho  (fTcis  the 
target  support)  is  responsible  for  the  differences  betireen  the  theoretleal 
and  Qoasured  curves  of  ?ig*  28  (2813  UsO*  Sinoe^  in  Fig*  29^  the  back¬ 
ground  echo  at  12S0  Ha.  ohanges  phase  by  a  full  oyole  about  every  4  feet^ 
the  same  phase  change  should  ooour  every  1*8  feet  at  2813  Ho**  The 
*ss;(q>ling  rate*  in  Fig*  28  mas  every  1*6  feet  (i*e*^  the  flat  sheet  ma 
moved  in  height  in  ineressents  of  1*5  feet)^  vhieh  is  suffiolently  oloee 
to  1*6  feet  to  e:q7lain  the  slov  oyoling  between  measured  and  -Uieoretioal 
values*  Aeoordinglyj  it  is  oonoludod  that  the  errors  la  the  2813  ]lb*data 
in  this  report  are  scmll  coaqiared  with  t  3  db. 

The  only  check  oa  the  absolute  aeeuraoy  of  the  low-fTequeney  target 
was  a  computation  (for  ^  215  ISa.  radar)  using  measured  values  of  trans¬ 
mitted  and  received  powers  and  a  nominal  value  of  anteona  gain*  Aocording 
to  this  eoi4>utation  the  213  Me*  data  in  this  report  are  3  db  too  hi^* 
however,  this  easq>utatioQ  is  a  poor  obeoking  prooedure  (the  3  db  differeoee 
could  be  the  result  of  using  an  inoo^ect  value  for  nominal  antenna  gain, 
a  quantity  which  is  squared  in  the  radar  area  computation)  and  allcMi 
only  a  negative  oonslusiont  there  is  no  reason  to  suspect  the  aoouracy 


COVFIDStriAL 


-IS- 


CONFZDSmiAL 


of  the  low  frequency  date  in  this  report« 

The  neasurenenta  have  indioated  that  the  ratio  of  the  radar  area  at 
115  Uo.to  the  radar  area  at  2813  Uo^is  about  6  to  1.  After  applying  the 
estimates  of  aooitraoy^  it  seems  equally  likely  that  this  ratio  is  8  or  4 
to  1. 
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ACTPMI  n 

STOfliARIZIHG  URCRATT  ECHO  Dm 

At  u/  point  during  a  flight  on  niroraft  proaoota  to  ttoo  radar  Ita 
"nominal”  and  ita  ”exaet*  aapoet»  VoBinal  aapost^  tiM  uaoal  loaomlodgOy 
ia  dofinad  hj  tha  haaring  and  oloraticit  cT  tho  radar  to  tho  airoraft^  aaC 
tha  oo^ae  haadingj  anglo  of  attadk^  and  tho  roll  anglo  llatod  la  tha 
pilot* a  ordara.  J&oaot  aapaet  ia  tha  aetaal  inatactaaoooa  aapoat  of  tta 
airorafb  and  inoludaa  tho  poaition  of  tho  prOpollars  (if  ao^)  aead  a^f 
diatortion  of  the  airfroBKo  or  aldak 

Ihan  only  tha  nominal  aapaov  ia  lauan,  tho  data  ahich  aro  nooesawT' 
for  tha  ooaputatioQ  of  tho  prohabiUty  of  dctoetiao,  could  ho  proaactod  ia 
aithar  of  two  diffarant  fotaa»  Jn  tho  firsts  a  plot  of  radar  area  agaiaat 
axaet  aapaot  and  tha  atatiatiaa  of  tita  doriatioca  from  aomijial  aapaat 
oould  ha  giTco.  In  i»a  aecood  fom^  tha  atatiatiea  of  tho  rador  area  for 
oaoh  nominal  aapaet  interval  under  eonaidoratim  oould  bo  glaum* 

Tha  f irat  fora  of  tha  data  usually  oaniot  to  fUraiabod  duo  to  Cao 
difficiilty  of  obtaining  axaet>aapo«t  informatioe.  The  aooood  foam 
praaanta  difficulties,  not  in  coUoetiag  tho  data,  hut  la  that  tho  amor 
ia  restricted  to  the  time  and  aapaet  intorvala  aoloetod  in  tha  data, 
raduotion  prooaaa. 

Three,  at  tines  ecntradictory,  coosidsratiooa  are  ia  tho  ahoeoiag 
of  sanple  tines  and  aspect  intervals.  First,  tha  sie^lo  time  should  mot 
ba  long  comparod  to  the  decisics  tiaa  of  the  taetissl  prdblaa  (for  a  gleam 
tactical  problem,  ansanra  are  required  at  a  rata  dapaoiaet  vpm.  auaii  ^togia 
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as  target  range  and-  speed).  Second,  the  sample  time  should  be  long  oom- 
pared  to  the  period  of  natural  osoillation  of  exaot  aspect.  Third,  the 
aspect  Interval  within  a  sample  should  be  only  reasonably  larger  than  the 
fluctuations  of  the  exaot  aspect.  To  Illustrate t  The  use  of  a  san^le 
that  spans  S0<*  of  aspect  is  wasteful  of  the  available  information  when 
the  aspeot  is  actually  known  within  50°  and  produces  a  ooarser-grained 
plot  of  the  probability  of  deteotion. 

The  compromises  whloh  were  made  in  reducing  the  data  for  this 
report  were  aimed  at  presenting  the  most  useful  and  oomplete  data-summaries 
p6i*mltted  by  the  finite  number  of  runs  and  the  finite  information  known 
about  the  exaot  aspects.  The  slow  fluctuation  of  the  radar  area  with 
aspect  at  115  and  216  Uo,  has  permitted  an  attempt  at  a  one«<to**one  oorralao 
tion  of  radar  area  with  aspeot  at  these  frequencies.  The  more  rapid 
fluctuations  and  the  greater  effect  c'  random  ;'.*..peot  ohemges  has  forced 
a  mors  statistical  description  at  1250  and  281&  Us.. 
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TABLE  I 
1250  Uo/i 


Cumulative  Probability  (XlOO)  of  A  ■  10  logio 
(<r  in  square  meters)  for  Aaimuth  Intervals  I  (l  in  degrees)  and 
Sample  Sir.o  Q  (Q  in  .lumber  of  pulses).  Q/sO  «  Length  of  Saniple  in  Seconds 


T  A 

348 

351 

2.7 

16,0 

XI 

351 

353.5 

3.7 

16.6 

Q: 

1200 

1200 

1200 

1200 

A 

-17,2 

-16.2 

98,9 

-15,2 

97,4 

-14,2 

96.4 

97.8 

-13.2 

95.5 

96.8 

99.3 

-12.2 

93.9 

95.8 

97.7 

-11,2 

92.8 

94.9 

95.3 

-10,2 

91,4 

98.8 

92.9 

-  9.2 

87,4 

92,9 

86.5 

-  8,2 

84.1 

92.4 

84.4 

-  7.2 

80.4 

91.8 

80.5 

-  6.2 

77.7 

89,9 

76.7 

-  5.2 

76.2. 

87,1 

68.7 

-  4.2 

74,8 

84.9 

58.2 

-  3.2 

69.7 

83.0 

48.7 

-  2,2 

63.4 

78.5 

40.9 

-  1.2 

56,4 

66.9 

o5 . 3 

-  0,2 

49,9 

59.0 

27.8 

0.8 

45,2 

51.7 

26.0 

1,8 

40:8 

41,2 

23.5 

2.8 

33,0 

32,4 

25.1 

3.8 

19,8 

25,8 

99,9 

18,9 

4.8 

14.4 

14,8 

92.8 

17.4 

5,8 

3,3 

7.7 

88.3 

16,2 

6.8 

0,0 

1,4 

82,0 

11.5 

7:8 

0,0 

71,2 

0.0 

8,8 

5'',l 

9,8 

43.9 

10.8 

15.6 

11.8 

6,0 

12.8 

0.2 

13,8 

0.0 

21.8 

25.3 

28.0 

28.0 

31.5 

81.5 

26.0 

29.3 

81.5 

31.5 

36.0 

38.0 

1200 

1200 

1080 

1200 

1080 

1200 

98,7 

96-,  9 

100.0 

98.2 

96.9 

99.8 

95.8 

97,4 

92.4 

99.3 

96.7 

99.8 

95,7 

96.4 

91.0 

98.8 

96.6 

99.5 

95,5 

94.4 

89,7 

98.1 

96.5 

99.0 

95.3 

90.6 

88.8 

97,1 

96.3 

99.0 

94.8 

84.9 

87.4 

96,7 

96.7 

98.9 

92.5 

79.1 

86.1 

96.5 

95.2 

96.8 

91.0 

74.6 

80.7 

92.9 

93.4 

94.3 

88.7 

72.2 

73.2 

88.7 

90.1 

92.1 

84.0 

66.9 

69.1 

82.3 

84:9 

87.6 

76,8 

63.4 

67.1 

72.3 

78.4 

80,1 

67.4 

61.4 

66.7 

59.5 

71.3 

71.9 

62.9 

57.5 

62,7 

43.9 

65.4 

63.8 

57.3 

52.9 

61.3 

33.3 

59,6 

54.2 

52,1 

47.2 

5C.6 

26.9 

52.7 

50,5 

47.3 

40,4 

50-,3 

21.6 

45:5 

45.6 

43,3 

34.4 

48.3 

11,3 

34.4 

39:1 

34.0 

30.9 

37,7 

3.7 

19,7 

32.6 

24.3 

27.7 

28,1 

1:2 

14.0 

27.0 

19,0 

20.9 

18,7 

0.4 

8,1 

25:3 

12.5 

11.4 

13.4 

0.0 

1,8 

19:4 

6.6 

3»o 

8.6 

1.6 

10.4 

0,1 

0.0 

2.4 

1:3 

6:9 

0.0 

0.1 

0,6 

4.9 

0.0 

0.0 

3:9 

2.8 

1.6 

1.0 

0.0 
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TABUS  I 


(Continued) 


I: 

28,0 

28.0 

33.0 

41.0 

48.0 

36.0 

36.0 

41.0 

48.0 

55.0 

2160 

2400 

1800 

1140 

1200 

A 

-18.2 

-17.2 

-16.2 

98.9 

-15.2 

98.6 

-14.2 

94.4 

99.5 

99.8 

100.0 

98.1 

-13.2 

93.7 

99.1 

99.5 

89.9 

97.6 

-12.2 

93.0 

98.5 

98.9 

89.9 

97.3 

-11,2 

92.5 

98.0 

97.6 

89.6 

96.6 

-10.2 

91.5 

97.8 

96.8 

89.6 

96.1 

-  9.2 

90.6 

96.1 

95.3 

89.5 

95.6 

-  8.2 

87.0 

93.6 

94.0 

89.2 

95.0 

-  7.2 

81.6 

90,4 

90.6 

89.2 

94.0 

-  6.2 

77.0 

84.9 

87.0 

89.0 

93.0 

-  5.2 

72.8 

76.2 

81.0 

87.2 

91.5 

-  4.2 

68.5 

65.7 

75,5 

85.3 

86.3 

-  3.2 

64.0 

53.8 

66.7 

84.2 

81.0 

-  2.2 

60.4 

43.8 

60.4 

83,3 

74.2 

-  1.2 

54,7 

38.8 

57.2 

•^9.6 

65.6 

-  0,2 

48.2 

33.7 

54.5 

68,5 

56,7 

+  0.8 

39,8 

25.2 

45.2 

58.6 

51.7 

1.8 

28<7 

18.2 

37.7 

51.3 

47 .  *:• 

2,8 

21.1 

14.1 

32.3 

46.9 

38 

3.8 

13.4 

12.9 

27,8 

45.4 

22.7 

4.8 

7.6 

9.7 

24.9 

40.1 

15.7 

5,8 

5,1 

5.2 

22:5 

34.7 

8,2 

6,8 

1.9 

3,5 

18.6 

32.2 

4:2 

7,8 

0.4 

2.5 

10.8 

28,4 

3.4 

8:8 

0,0 

1,9 

5.4 

21,6 

1:9 

9.8 

1.4 

0,7 

17,8 

0.2 

10.8 

0.8 

0.0 

6:0 

0,0 

11,8 

0.5 

0.3 

12.8 

0,0 

0,0 

13.8 


14  o8 

15.8 

16.8 

17.8 

18.8 

19.8 

20.8 


48.0 

55.0 

70.0 

73.5 

80.0 

55.0 

62.0 

80.0 

79.5 

86.0 

1440 

960 

1200 

1200 

1200 

98.9 

98.3 

96.4 
94.3 
93.1 
91.8 

99.7 

99.6 

99.5 
99.2 
99.2 

99.1 

98.5 
98.0 

97.1 

96.6 

100,0 

97.9 

97.8 

97.1 

96.7 

100,0 

S0o6 

95.8 

99.9 

96.0 

99.8 

87,8 

95.4 

£9.7 

95.5 

99.6 

81.1 

94.1 

99.6 

94,7 

99.5 

73.7 

93.2 

99.3 

94.0 

99.4 

67.1 

91,9 

99.1 

91,7 

99.4 

58,0 

90.4 

98.8 

89.9 

99.3 

50.5 

83.9 

98.7 

87.0 

98.9 

42.1 

75.7 

98.1 

82.1 

98.5 

54.4 

69,9 

96.3 

78.6 

98.0 

24.0 

63.6 

95.4 

71,8 

97,5 

16.1 

54.3 

92.0 

63.2 

97.2 

12.4 

48.6 

87.0 

49.1 

96.1 

10,4 

40.1 

81,6 

37.3 

94.5 

9.2 

25.1 

65,1 

25.6 

92.2 

7.1 

16,7 

57.1 

17.4 

90.1 

5.5 

0.9 

49:4 

11.6 

87.6 

5.9 

0.0 

40.4 

5.2 

83.8 

0.8 

33.3 

1.3 

77.0 

0.0 

27.2 

0.1 

70,8 

16:0 

7.3 

3.8 

0.5 

0.0 

0.0 

54.9 

40.5 
30.1 

24.6 
16.8 

9.2 

2.1 

1.4 

0.7 

0.0 
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TABLE  i: 
(Contlnuad) 


It 

86.6 

93.1 

171.5 

176,3 

92.9 

99.5 

172.4 

177.0 

qt 

1200 

1200 

1200 

1200 

A 

-18.2 

-17,2 

-16,2 

-16.2 

-14.2 

-13.2 

-12.2 

100.0 

-11.2 

99.9 

99.5 

-10.2 

100,0 

99.9 

99.5 

-  9.2 

99.8 

90.6 

99.0 

-  8.2 

99.3 

99.5 

96.8 

-  7.2 

100.0 

99.7 

99.4 

92.3 

-  6.2 

99.9 

99.6 

98.0 

87.2 

-  5.2 

99.7 

99.6 

94.6 

83.3 

-  4.2 

99.6 

99.6 

90.6 

80.2 

-  3.2 

99.6 

99.5 

87.0 

77.1 

-  2.2 

99.6 

99.0 

83.8 

74,3 

-  1.2 

99.5 

98.7 

80.7 

69.7 

-  0.2 

98,7 

98.4 

76.6 

64.2 

♦  0.8 

97.8 

97.9 

72.8 

57.8 

1.8 

96.6 

95.5 

66.7 

51.7 

2.8 

95.3 

92.3 

59.4 

44.6 

3.8 

93.8 

88.4 

44.1 

35.6 

4.8 

91.3 

84.4 

26.7 

26.8 

5.8 

88.8 

79.4 

17.5 

19.7 

6.8 

86.7 

73.7 

9.4 

15.3 

7.8 

82.8 

70.0 

2.1 

6.7 

8.8 

78.1 

62.5 

0.0 

0,0 

9.8 

73.7 

53.4 

10.8 

70.4 

35.7 

11.8 

60.4 

23.9 

12.8 

49.4 

19,7 

13.8 

42.9 

13.1 

14.8 

32.6 

6.3 

15.8 

28.3 

2.2 

16.8 

23.1 

1.2 

17.8 

12.7 

0.0 

18.8 

4.5 

19.8 

1.7 

20,8 

0.0 

177.0 

182.2 

182.8 

183.4 

196.0 

177.6 

182 -.4 

183.4 

184.0 

198.0 

1200 

ic;o 

900 

1680 

1140 

99.x 

98.8 

98.6 

98.2 

97,8 

98.3 

98.8 

96.7 

99.6 

97.x 

98.5 

96.2 

99.3 

98.8 

96.3 

94.7 

99.3 

96.0 

95.5 

93.3 

99.1 

96.x 

93.9 

100,0 

91.8 

99.0 

94.0 

92.8 

99.5 

90.8 

98.9 

92.9 

92.2 

97.1 

89.9 

98,7 

91.9 

90.8 

94.6 

87.9 

98.6 

89.8 

89.0 

93.4 

86.8 

98,2 

86.4 

87.3 

92.6 

83.3 

97,9 

81.5 

85.8 

91.6 

79.7 

97.6 

76.2 

34.6 

90.0 

77.4 

97.5 

73.8 

82.1 

88.0 

75.5 

97.0 

68.4 

80.2 

83.7 

72.9 

95.9 

62.3 

78.3 

76.3 

68.0 

92.6 

55.4 

75.8 

63.5 

64.4 

89.6 

47.8 

72.1 

58.6 

54.4 

68.6 

36.6 

67.3 

47,5 

42.4 

65.2 

27.2 

53.2 

26.6 

34.1 

79.2 

14.3 

50.2 

10.4 

21.4 

67.9 

7.2 

40.8 

7.6 

10.6 

52.2 

2.3 

31.2 

1.0 

6.2 

34.6 

0.0 

25.2 

0.0 

3.5 

13.0 

22.2 

0,4 

4.6 

20.5 

0.0 

2.4 

18.9 

1.8 

12.2 

0.9 

2.2 

0.0 

0.2 

0.1 

0.0 
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TABLK  J 


(Continuod) 

It 

198.0 

209 

213 

213 

223 

223 

232 

233 

23S 

245 

201.6 

213 

219 

219 

233 

233 

239 

245 

245 

252 

A 

1400 

1200 

1320 

1440 

1260 

1740 

1320 

1500 

1740 

840 

>22.2 

99.9 

-21.2 

99.9 

-20.2 

99.8 

-19.2 

99.4 

-18.2 

98.8 

-17.2 

98.4 

99.1 

-16.2 

92.8 

96.1 

99.9 

98.2 

98.8 

-IS. 2 

92.0 

94.7 

99.1 

97.6 

98.0 

-14..  2 

90.9 

90.5 

93,2 

97.9 

97.2 

98.2 

98.2 

97.2 

94,9 

100.0 

-13.2 

90,8 

89.6 

90.6 

96.3 

96.9 

97.4 

97.9 

95.8 

92.8 

99.9 

-12.2 

89.1 

87.0 

87.5 

93.9 

95.9 

97,0 

97,8 

96.0 

90,1 

99.2 

-11.2 

87.6 

83.6 

84.9 

91.6 

94,2 

95.1 

97.7 

95.3 

87,9 

98.6 

-10.2 

84.3 

81.6 

82.4 

87.7 

92.7 

92.8 

96,9 

91.3 

84.4 

98.5 

-  9.2 

80,5 

79,6 

80.1 

84.2 

91.4 

90.6 

94.5 

86.9 

81.9 

05.9 

-  8.2 

78.0 

77.3 

76.3 

80.4 

89,3 

85.9 

90.9 

83.7 

78.9 

93,7 

-  7=2 

72.9 

72.0 

72.9 

76.2 

87,3 

80.3 

86,8 

81.0 

77,0 

90.7 

-  6.2 

65.3 

64.4 

69.3 

69. 9 

84.6 

73.5 

82.3 

78.7 

73.5 

86.2 

-  5,2 

59,5 

56.9 

o2  c  3 

58.8 

78.8 

63.5 

80,4 

74.6 

70.5 

81.2 

-  4.2 

50.5 

48,4 

52.1 

47.2 

72,6 

56,1 

77,2 

68.6 

64.1 

77.6 

-  3.2 

45.1 

37.8 

44.4 

34.2 

64.0 

48.6 

73.5 

62.5 

55.9 

73.4 

-  2..2 

45.0 

33.2 

35.3 

23.2 

53-9 

42.4 

69.5 

58.8 

47.6 

65.1 

-  1,2 

43.6 

22,6 

25.4 

14.3 

49  3 

37  1 

64.7 

54.5 

37.6 

58.2 

-  0.2 

42.8 

15,1 

17  .7 

7.8 

41.0 

32,4 

59  =  5 

49  9 

31,2 

49.2 

0.8 

39.8 

10.2 

11.3 

3.0 

22.4 

24.6 

40.3 

44.8 

21.6 

37.5 

1.0 

36.4 

2.7 

G.8 

0.4 

15  0 

15.2 

41.9 

39.6 

11.7 

26.8 

2.8 

33.9 

0.0 

5.5 

0.0 

8.9 

10,5 

35.1 

27.9 

6.7 

17.1 

3,8 

27  9 

2-9 

6  9 

5.9 

28,5 

17,2 

3.7 

11.5 

4.8 

16.1 

1,2 

4,8 

1.3 

18.8 

12,7 

3.0 

5.9 

3.8 

7.4 

0.0 

0.'^ 

0.2 

9.9 

7.7 

1,7 

4.6 

6.8 

0.0 

0.0 

0.1 

1,5 

0.0 

1.2 

7.8 

0,0 

0.0 

0,0 

COUFTDENTIAL 


20- 


CONFIDENTIAL 


TABLE  I 
(Continued) 


r> 

245 

256 

256 

2,56 

265 

263 

265 

256 

256 

256 

274 

252 

265 

265 

265 

274 

274 

274 

274 

274 

274 

282 

Q; 

A 

960 

1080 

1080 

1500 

1020 

1080 

1440 

2100 

2160 

2940 

840 

-16  c2 

100,0 

100.0 

-14.2 

100,0 

99,9 

93,7 

-13*2 

99,8 

99,9 

99.4 

100.0 

99.9 

-12.2 

99,6 

99.4 

99.1 

100,0 

99,7 

99.9 

-11.2 

99.4 

99.2 

98,9 

95.9 

99.6 

99.9 

-10.2 

99.2 

99,1 

98.5 

99,9 

99.6 

S9.9 

-  9.2 

97,9 

98.8 

98,3 

99,8 

99.4 

100.0 

99.8 

-  8.2 

95.6 

98.0 

98,2 

99.6 

99.0 

99.7 

99.8 

-7.2 

93.2 

97:9 

• 

97.6 

99,5 

98.9 

99.6 

99,7 

100.0 

-  6-2 

81  6 

97.2 

100,0 

97  is 

99.3 

98,6 

99.6 

99.8 

99.9 

-  5:2 

78.0 

96:8 

99.9 

97.1 

99.1 

98,3 

99.4 

99.5 

99.8 

-  4,2 

71:8 

96.6 

100,0 

99.6 

97.0 

98.9 

98.1 

99.0 

99.4 

99,8 

-  3,2 

68,6 

95.3 

99.9 

99,5 

96.7 

98,7 

97:3 

98,9 

99.3 

99.6 

-  22 

64  1 

93,5 

98,9 

100.0 

99.5 

96,4 

97,9 

96.4 

98.6 

99.0 

99.6 

-  1,2 

57,4 

88.4 

98.5 

99.9 

99,3 

95,9 

97.6 

93.7 

98.3 

98,8 

98.9 

-  0.2 

48,4 

82.7 

98.0 

99,9 

99.2 

95.3 

97.3 

90,7 

98.1 

98.7 

98.2 

+  0,3 

43,9 

77,4 

96,4 

99,5 

99,1 

94,8 

96,9 

88.0 

97,3 

98.2 

96.8 

1.  ,8 

35,2 

72,5 

93.9 

98,8 

98,7 

94,4 

96.7 

85,3 

96.4 

97.8 

94.3 

2,8 

27  3 

66.5 

90,4 

98,7 

98.4 

93.6 

96,4 

82,1 

93.7 

97,6 

91.3 

3,8 

11  8 

58.6 

89,2 

98,4 

96,5 

92.6 

.96.0 

76.9 

90,7 

97,2 

88.0 

4,8 

7.1 

52:1 

87-9 

93.3 

95.9 

91.6 

95..? 

?3,3 

88.0 

97.0 

85,9 

S;8 

0  4 

49.6 

87.2 

98.1 

95.2 

90.5 

95.1 

71,6 

85.3 

96:6 

84,7 

6,8 

0  0 

42,6 

87,0 

97,1 

93.1 

08:? 

94.4 

67.0 

82.1 

95.8 

80,4 

7  8 

34  0 

86.5 

95,8 

65:8 

85  .0 

93,5 

59,0 

76,9 

94,7 

78.1 

8  8 

30.6 

86.7 

68.0 

62.6 

80,8 

92  1 

55:8 

73:3 

90.0 

73,6 

3  e 

29.2 

62,3 

8,1.2 

80, 5 

77.5 

91.4 

54:0 

71:6 

86.2 

71.2 

10,8 

27,6 

80,2 

76  2 

77,9 

73,0 

90,0 

51.9 

67,0 

82.9 

68.2 

11.8 

?.6.3 

78,7 

72.4 

75:7 

68.9 

88,8 

49,2 

59,0 

80.4 

62.1 

12.8 

23.5 

76,4 

69,  ;i 

65.4 

61.3 

86,3 

43.7 

55.8 

77.6 

54.2 

13  8 

21:0 

7?.:? 

66.2 

56.8 

50.3 

82,3 

38,5 

54.0 

74.1 

48.8 

14  8 

17-9 

66.0 

60,  b 

48,1 

40,6 

77,4 

32,5 

53.3 

68,8 

40.9 

15-8 

17.1 

53.8 

52,2 

35,1 

35.3 

73.2 

28,7 

44,6 

62.5 

29,9 

16. C 

16.7 

44.0 

42.3 

?3.2 

28,5 

69.8 

19,7 

36.2 

55.8 

20.4 

17-8 

15,0 

38.1 

31,8 

12.1 

21,8 

66.3 

13,5 

30,0 

48.7 

10,1 

18. 8 

7  2 

24.4 

29,1 

53 

I1.5 

60.1 

6.2 

17.9 

43.8 

3.6 

19:8 

4,0 

15  4 

23-6 

3.6 

4.0 

SO. 5 

3.6 

10:1 

36,8 

0.1 

20.8 

0.0 

12.7 

22.2 

2,9 

0.2 

39.6 

1:4 

6.4 

30.8 

0.0 

21  8 

8,2 

19  8 

1  5 

0.0 

29  9 

0.7 

4.1 

24.8 

22  ..8 

3.4 

15.5 

0.0 

15,3 

0.0 

1,7 

15.4 

23,8 

0.0 

J3,2 

6,0 

0.0 

9.7 

24-8 

9,9 

2.9 

6,5 

25,8 

7,9 

1.0 

4,9 

26,8 

1.9 

0.7 

1,4 

27.8 

0,1 

0.0 

0.0 

28,8 

0,0 
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TABLg  II 
2813  Ko/a 

Cumulfttiva  Probability  (XlOO)  of  A  ■  10  logj^Q  #“ 

(tf"  in  square  metora)  for  Asinuth  Intervals  I  (l  in  degrees)  and 


Sample  Size  Q  (Q  in  niunbor  of  pulses). 


340.5 

345.1 

348.7 

351.6 

345.0 

348.6 

,351.5 

353.8 

1200 

1200 

1200 

1200 

A 

-12.7 

99.8 

100.0 

-11.6 

99.8 

99.9 

-10,4 

99.6 

99.9 

-  9.3 

99.6 

99.8 

-  8.2 

99.6 

99,5 

-  7.1 

99.6 

100.0 

99.3 

-  5.9 

99.4 

99,9 

9S.0 

-  4.8 

99.2 

99.9 

96.8 

-  3.7 

98.8 

99,8 

92.6 

-  2.6 

98.1 

100.0 

99.0 

89.6 

-  1.4 

96.7 

99.9 

97,5 

88.0 

0,3 

95.6 

99.8 

96.5 

86.9 

3-8 

91.7 

98.7 

94.7 

84,5 

1.9 

89.1 

96.7 

92.3 

82.7 

3,0 

87.0 

94.1 

89.2 

77,9 

4.2 

82.4 

77.8 

83.2 

71,8 

5,3 

79.4 

55,3 

71.1 

60.7 

6.4 

76.3 

45.7 

53.8 

46.8 

7,6 

66.4 

42.6 

28.5 

36.1 

8.7 

52.0 

40,4 

11.7 

25.3 

9.8 

37,2 

38.2 

9.6 

12.7 

10,9 

21.9 

20,0 

9.5 

5.S 

12.0 

8,7 

10,1 

8.7 

1.4 

13.2 

4.2 

6.8 

0.7 

14.3 

0,0 

2.0 

0.2 

35c4 

0.0 

0.0 

16.5 

17.7 
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Q/60  » 

Length 

of  Sample  in  Seconds. 

553.9 

355.9 

357.5 

2c8 

3.9 

355.8 

357.4 

SS9.S 

3.8 

4.8 

1200 

1200 

1200 

1200 

1200 

$9.9 

99.T 

100.0 

98.9 

99.4 

100.0 

99.9 

97.5 

96.8 

99.9 

99.8 

96,5 

98.1 

99.6 

99.5 

94,0 

96.5 

99.0 

98.7 

92.2 

95.6 

98.6 

97.4 

91.0 

9S.9 

98.0 

95.8 

89.5 

$1.0 

97.2 

92.9 

99.9 

85.8 

86.1 

96.4 

89.6 

98.7 

76.9 

79.2 

95.5 

86.8 

97.9 

T0.5 

72.9 

92.1 

78.7 

97.3 

64.0 

65.9 

06.3 

G3.7 

96.6 

60.9 

54.7 

79,2 

46.4 

93.8 

57.3, 

51.2 

71.4 

38.8 

89.1 

52.1 

45.5 

59.1 

25.5 

81.5 

46.0 

39.2 

43.6 

12.5 

69.2 

43.0 

27.1 

27,9 

2.0 

52.4 

41.2 

17.3 

16.7 

0.5 

26.8 

38.7 

4.4 

8.3 

0.0 

2.7 

34.5 

2.0 

1.1 

0.0 

27.9 

0.0 

0.0 

17.7 

5.4 

0.1 

0.0 
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SABI2  II 

(Coatlauad) 

It 

4.9 

11.7 

12.5 

13.6 

15.1 

17,0 

18.2 

20.0 

20.0 

20.0 

5.8 

12.4 

13.5 

15.0 

17.0 

18.1 

19.9 

22.5 

22.4 

22.5 

A 

A 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1200 

1680 

W 

-11.6 

99.9 

-10.4 

99.9 

100.0 

-  9.3 

99.7 

99.1 

99.8 

-  8.2 

99.7 

97.2 

98.3 

100.0 

99.2 

99.4 

98.S 

98.9 

-7.1 

99.3 

95.6 

96.7 

99.2 

98.3 

99.2 

97.9 

98.6 

-  6.9 

98.4 

93.9 

94.9 

97.9 

95.6 

96.7 

97.6 

98.2 

•  4«8 

96.9 

91.3 

91.4 

96.2 

9S.0 

98.2 

97.5 

97.8 

“  3#7 

91.C 

87.6 

89.4 

91.8 

89.5 

100.0 

97,3 

96.6 

97.0 

-  2.6 

87.1 

81.4 

86.9 

87.9 

86.9 

99.9 

96.2 

96.4 

96.3 

-  1.4 

84.4 

73.4' 

65.7 

82.1 

83.8 

99.3 

94.2 

95.1 

M.7 

-  0.8 

79.5 

64.8 

83,2 

75.7 

100.0 

82.4 

98.6 

91.5 

93.3 

92.4 

♦  0.8 

72.8 

56.7 

80.7 

70.2 

99,7 

79.9 

97,0 

89.7 

92.7 

91.1 

1 

65.4 

47.5 

76,2 

65.7 

93.2 

78.6 

96.1 

87,7 

83.3 

8S.S 

3.0 

55.7 

39.3 

72.8 

61.5 

95.0 

78,0 

93.2 

86.2 

78.9 

82.5 

45.9 

29.1 

69.9 

56.6 

93.1 

75.5 

90.2 

81.3 

75,1 

78,2 

6.3 

37.6 

20.6 

69.0 

51.1 

86,5 

67,5 

84.3 

70.7 

67.6 

69.1 

€»4 

26.5 

16.3 

67.6 

42.6 

78.2 

57.4 

74.2 

59.0 

59.5 

59.3 

7.6 

19.2 

13.2 

63.4 

33.8 

69.7 

48.0 

65.4 

54,7 

49.2 

51.9 

8.7 

15,2 

9.8 

60.4 

27  .S 

58.9 

36.9 

51.8 

49.2 

33.8 

4I.S 

9.8 

10.4 

5.5 

52.6 

20,5 

48.6 

24.2 

40.1 

41.9 

19.9 

30.9 

10.9 

5.6 

4.0 

42.1 

9,7 

35.2 

11.9 

24.2 

23,1 

8.9 

16.0 

12.0 

3.7 

3.1 

32.7 

3.2 

15.2 

5.3 

12.2 

13.4 

2.0 

7.7 

13.2 

2.3 

1.7 

24.3 

0.0 

6,9 

1.0 

2.7 

4.1 

0.4 

2.2 

14.3 

0.0 

0.0 

12.2 

1.4 

C^O 

0.0 

1.4 

0.0 

0.7 

15.4 

2.2 

0.0 

0.0 

16.5 

1.2 

17.7 

0.0 

♦  Dsnvtes  averaga  of  all  data  for  indicated  a*i«xth  inters. 
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TABLE  n 
(Continued) 


T- 

22.5 

22.5 

22.5 

25.5 

25.5 

25.5 

25.5 

30.0 

30.0 

30.0 

A  e 

25.3 

25.4 

25.3 

e 

29.9 

29.7 

29.8 

29.9 

e 

37.2 

37.4 

37.3 

A 

1320 

1860 

1440 

1800 

1980 

1440 

1800 

1920 

>19.4 

• 

99.9 

-18.8 

99.8 

-17.2 

99.8 

-16.1 

99.8 

-14.9 

39.8 

96.8 

99.7 

-18.8 

99.8 

98.5 

99.8 

-12.7 

99.1 

ns. 8 

99.4 

97,7 

99.3 

-11.6 

99.0 

RS,n 

39.4 

97.4 

98.9 

-10.4 

98.9 

99.9 

99.4 

S«.5 

HE.  ft 

98.7 

98.8 

9S.3 

-  9.3 

98.6 

99.9 

99  : 

£7.4 

100.0 

85.8 

97.4 

95.9 

97.4 

-  8.2 

98.5 

99.9 

n.l 

96.8 

99.9 

85.8 

S6.4 

94.8 

96.3 

-  7.1 

98.5 

99.8 

99.1 

95.3 

100.0 

99.7 

85.8 

95.6 

91.7 

94.7 

-  S,9 

98.2 

99.3 

99.0 

94.3 

99.9 

99.5 

85.8 

92.9 

88^6 

91.T 

-  4.9 

98.2 

98.5 

98.3 

92.7 

99.8 

99.4 

85.8 

90.4 

85.3 

08.4 

-  3.7 

97.7 

96.9 

97.3 

91.3 

99.8 

99.1 

85.8 

85.8 

81.7 

84.3 

-  2.6 

96.9 

94.0 

96.5 

87.9 

99.3 

98.8 

85.3 

80.5 

77.0 

78.9 

-  1.4 

93.4 

93.5 

93.^ 

84.8 

98.7 

98.8 

85.8 

74.7 

72.6 

71.1 

-  0.3 

91.1 

87.2 

89.1 

79.7 

97.2 

97.9 

85.8 

66.6 

66.5 

63.3 

♦  0.8 

86.4 

78.4 

c.2.4 

72.2 

96.6 

96.8 

55.8 

58.8 

50.8 

54.4 

1.9 

83.4 

72,6 

78.0 

67.4 

94.5 

95. 6 

85.8 

48,2 

52.0 

46.2 

3.0 

71.7 

64.3 

68.0 

57.9 

85.5 

91.6 

39.3 

45.1 

38.9 

4.2 

59.1 

56.1 

57.6 

47.4 

72.6 

75.5 

.  . 

52.5 

34.4 

32.7 

5.3 

45.3 

45.6 

45.7 

32.8 

62.4 

64.7 

53.3 

25. 6 

28.1 

28.8 

6.4 

38.8 

35.1 

36.9 

22.5 

55.9 

51.2 

43.2 

20.9 

17,8 

17.1 

7.6 

28.9 

24.7 

26.8 

14.4 

43.4 

38.9 

32.2 

14.7 

7.3 

10.0 

8.7 

18,3 

12.9 

15.6 

10.0 

37.4 

15.1 

20.8 

8.0 

1.6 

5.6 

9.8 

12.4 

2.5 

7.4 

8.4 

24.3 

7.5 

13.4 

5„S 

0,8 

5.2 

10,9 

6.3 

0.0 

3.1 

5.8 

14.1 

l.b 

7.1 

3.7 

0.0 

3.9 

12.0 

0.1 

0.0 

2.4 

5.0 

0.0 

2c4 

1.9 

V 

2.3 

13.2 

0.0 

0.0 

0.9 

0.3 

0.0 

0.0 

14.3 

0.0 

0.0 

*  Dmotes  average  of  all  data  for  indicated  azinith  interval. 
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T, 

SO.O 

30.0 

30.0 

TABLS  1) 

(Continued) 

37.5  37.5  57.5 

37.5 

37.5 

37.5 

37.5 

*  * 

37.5 

37.2 

37.3 

45.0  45.0 

45.0 

45.0 

45.0 

45.0 

45.0 

Q: 

21(» 

2040 

• 

1080  1200 

1200 

1320 

1800 

1950 

0 

A 


-21,7 

99.8 

-20.6 

99.7 

-19.4 

99.6 

-18. S 

99.5 

99.7 

-17.2 

99.4 

99.6 

-16.1 

96.8 

99.9 

99.2 

-14.9 

96.2 

99.9 

98.9 

99.S 

-13.6 

98.0 

99.3 

98.8 

99.S 

-12.7 

97.2 

99.4 

98.4 

98.9 

9T.T 

-11.6 

96.5 

97.2 

98.7 

97.9 

98.4 

97.0 

-10.4 

94.6 

96.8 

97.5 

97.5 

98.2 

95.9 

-  9.3 

93.5 

95.9 

95.6 

95.6 

96.5 

96.8 

96.2 

94.9 

95.4 

96.1 

—  8... 

90.9 

94.2 

94.1 

96.1 

94.2 

55.9 

94.7 

93.4 

93.5 

94.6 

-  7.1 

87.2 

91.5 

91.7 

95.2 

92.3 

95.0 

93,7 

91.7 

92.8 

-  5.9 

83.2 

89.2 

88.7 

94.6 

90.0 

95.7 

SC.6 

7 

89.6 

90.? 

-  4.8 

79.6 

86.4 

85.6 

95.9 

87.4 

92.4 

37.9 

U,3 

86.6 

88.2 

-  3.7 

75.3 

83.0 

81.6 

92.5 

83.7 

90.1 

84.5 

76.9 

85.9 

^5.2 

-  2.6 

71.8 

79.1 

77.1 

90.5 

79.8 

86.1 

82.7 

72.1 

80.6 

€2.0 

-  1.4 

66.6 

74.4 

71.5 

87.2 

74.3 

82.2 

81.7 

66.8 

77.1 

78^2 

-  0,3 

61.1 

68.9 

64.9 

78,9 

69.0 

74.'. 

80.1 

61.2 

68.6 

72,0 

*■  0.8 

57.2 

63.7 

58,6 

71.1 

64.9 

65.5 

78.1 

56.1 

59.5 

65.5 

1.9 

52.8 

55.0 

50.5 

61.8 

62.0 

49.6 

75.4 

51.0 

52.0 

58.3 

3.0 

39.0 

43.2 

40.7 

56.4 

n8.5 

38.1 

68.1 

47.3 

43.7 

52.0 

4.2 

30.8 

28.8 

31,5 

45.3 

53,9 

29.3 

59.6 

42.1 

35.2 

44.2 

5.3 

19.6 

18.9 

23.4 

35.4 

49.0 

21.1 

46.5 

33.0 

27.7 

35.4 

6.4 

9.0 

9.3 

14.4 

27.5 

37.2 

12.9 

32.2 

19.9 

18.4 

24.7 

7.6 

3.8 

5.1 

7.8 

24.3 

20.7 

4.3 

14.8 

14.2 

13.2 

15.4 

e.7 

0.2 

1.1 

2.9 

21.4 

3.7 

0.4 

6.3 

10.3 

4.1 

7.7 

9.8 

0.0 

G.O 

1.9 

14.3 

1.4 

0.0 

4.7 

3.6 

1.0 

4.2 

10.9 

1.5 

4,6 

0.0 

0.7 

2,5 

1.3 

12.0 

0.6 

0.0 

0.0 

1.5 

0.2 

13.2 

0.0 

0.4 

OA 

14.3 

0,0 

0.0 

«  Denotes  aTerege  of  all  <teta  for  indicated  aziixuth  interral. 
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TABLE  II' 

(Continuad) 

It 

45.0 

45.0 

45.0 

45.0 

sa.c 

58.0 

57.7 

67  <,7 

* 

1560 

1620 

3<y/> 

A 

•>19.4 

99.8 

99..4 

•18.S 

99.8 

99.2 

-17.2 

99.7 

99.1 

-16.1 

99.6 

99.1 

-14.9 

99.1 

99.1 

-1S.8 

96.8 

99.0 

-12.7 

98.S 

98.7 

-U.6 

97.9 

98.6 

-10.4 

97.5 

98.3 

-  9.8 

97.2 

98.0 

96.2 

97.2 

-  8.2 

96.8 

97.6 

94.9 

96.6 

-  7.1 

95.4 

97.4 

98.1 

95.3 

-  5c9 

94.8 

96.3 

90.7 

93.9 

-  4.8 

92.7 

94.5 

87.3 

91.5 

-  5.7 

91.3 

93.4 

85.6 

90.1 

-  2.8 

89.1 

90.3 

82.9 

87.5 

-  1.4 

87.0 

86.6 

79.8 

84.5 

—  0.3 

81.5 

79.0 

76.9 

79.1 

♦  0,8 

73.8 

71.4 

73.5 

72.9 

1.9 

64.7 

59.9 

68.8 

64.5 

3.0 

52.6 

49.5 

63.2 

55.1 

4.2 

43.9 

87.0 

57.0 

45.9 

5.3 

36.9 

25.4 

50.9 

57.4 

6.4 

29.2 

15.2 

45.8 

29.4 

7.6 

20.4 

10.4 

34.0 

21.6 

6.7 

9.6 

6.4 

23.6 

13.2 

9.8 

4.9 

2.3 

18.0 

8.4 

10.9 

2.2 

1.1 

15.3 

6.2 

12.0 

0.4 

0.9 

7.3 

2.9 

13.2 

0.0 

0.1 

2.2 

0.7 

14.3 

0.0 

0.0 

0.0 

•  0»not«»  aT«r«c«  of  all  data  for  iadioatod  aiinuth  intorral 
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TABLE  II 

(Conti2*»M) 

T  - 

45.0 

45.0 

45.0 

52.0 

52.0 

52.0 

58.0 

58.0 

58.0 

70.0 

11 

51.8 

51.8 

51.5 

57 .7 

57.7 

57.7 

70.0 

69.8 

70,0 

77  .7 

0 

• 

Q* 

A 

1500 

1800 

1200 

1500 

1560 

2400 

1S8C 

-18.3 

99.S 

-17.2 

99.3 

-16.1 

98.9 

-14.9 

98.6 

-13.8 

97.9 

-12.7 

97.3 

-11,6 

98.4 

96.4 

96.8 

-10.4 

98 .0 

94.8 

96.1 

99.6 

-  9.3 

97.4 

98.2 

97.8 

93.3 

S5.8 

S«.4 

97.1 

$8.9 

-  8.2 

95.5 

97.7 

96.6 

90.8 

90.8 

90.8 

94.8 

9?.6 

96.2 

97.8 

-  7.1 

94.6 

96.6 

95.6 

87.8 

86.6 

87,2 

93.4 

96.4 

94,9 

97,1 

-  5.9 

93.3 

95.5 

94.4 

83.4 

81.9 

82.7 

68.0 

95.0 

91.6 

95.6 

-  4.8 

91,4 

94.8 

93.1 

76.1 

78.3 

77,2 

84.8 

92.4 

88.6 

93.3 

-  3.7 

86.5 

93.6 

90.1 

78.6 

74.0 

73.8 

82.8 

89.0 

85.9 

92.0 

-  2.6 

83.7 

92.6 

88.2 

68.5 

67,8 

68.1 

80.4 

86,1 

83.2 

89.6 

-  1.4 

78.8 

90.9 

84.9 

63.2 

61.6 

62.4 

75.3 

81.2 

78.6 

85.9 

-  0,3 

73.6 

90.1 

81.8 

57.1 

53.7 

55.4 

69.1 

76.« 

72,9 

78.8 

+  0.8 

57.6 

88.7 

78.1 

50.8 

48.1 

49.4 

62.6 

69.9 

66.3 

Tl.S 

1,9 

63.6 

85,6 

74.6 

43.2 

42.8 

43.0 

55,9 

64.1 

SC-.O 

65.1 

3.0 

58.3 

80.3 

69.3 

37.5 

56,1 

36.8 

44.8 

56.3 

50.6 

60.2 

4.2 

50.6 

73.1 

61.8 

32.7 

29,7 

31.2 

27.0 

46.9 

37.0 

52.3 

5.3 

40.5 

66.6 

53.6 

27.3 

27.1 

27.2 

11.5 

35.5 

2S.4 

45.6 

6.4 

27.3 

58.5 

42.9 

21.7 

24,3 

23.0 

5.6 

24.0 

14.6 

31.4 

7.6 

16.9 

45.5 

31.2 

16.7 

19.4 

18.0 

1.9 

17.8 

9.8 

20.2 

8.7 

12.1 

54.5 

2S„3 

7.3 

9.8 

5,6 

1.3 

11.9 

6.6 

11.5 

9,8 

9.4 

29.2 

19.3 

1.4 

4.7 

5,1 

0.3 

5.2 

2.T 

5.8 

10.9 

5.2 

25.2 

15.2 

C.4 

1.7 

ItO 

A  n 

S.I 

1.1 

1.4 

12.0 

2.5 

12.2 

7.2 

0.0 

6.1 

0.0 

0.6 

0.3 

0,0 

13,2 

0,0 

3,6 

1.8 

0.0 

0.0 

14,3 

0.0 

*  Donctes  avorago  of  all  data  for  isdicatod  azizuth  isterral. 
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TABUS  II 

(Continued) 

T  .. 

78.0 

78.0 

78,0 

78.0 

85.0 

35.0 

85.0 

85.0 

92.0 

92.0 

It 

84.6 

84.7 

84.8 

84.8 

91,7 

91.7 

91.3 

91.7 

99.7 

99.5 

* 

A 

1200 

1260 

1380 

1360 

1260 

1520 

1620 

1440 

-11,6 

99.6 

-10,4 

99.S 

99,7 

100.0 

-  9.5 

99.5 

98.4 

99.1 

99.0 

99.9 

99.9 

99.9 

99.9 

99.8 

-  8.2 

99.1 

98.4 

98.8 

98*8 

99.8 

99.8 

99.9 

99.8 

99.8 

-  “^.l 

98.7 

98.2 

98.3 

98.4 

99.8 

99,8 

99.6 

99.7 

99.8 

-  S,9 

97.9 

97,9 

97.9 

97.9 

99.8 

99.7 

99.5 

99.6 

99.6 

-  4.8 

97.1 

97.6 

97.2 

97.5 

99.8 

99,7 

99.0 

99.6 

99.8 

-  5.7 

96.1 

97.5 

96,7 

96.7 

99.8 

99.6 

98.9 

99.4 

99.6 

-2.6 

94.9 

96.5 

95.7 

95.7 

99.6 

99.6 

98.6 

99.2 

99.1 

-  1.4 

93.3 

95.6 

94.4 

94.4 

99.3 

99.3 

98.5 

99.0 

100.0 

98.8 

-  0.3 

91.6 

94.8 

92.5 

92.9 

99.0 

99.5 

98.5 

98.8 

99.9 

98.3 

♦  0,8 

90.8 

95. 5 

90.7 

91.7 

98.7 

99.0 

97.7 

98.4 

99.6 

97.7 

1.9 

89.4 

92,1 

88.7 

90.1 

98.5 

98.9 

97.4 

98.3 

99.3 

96.1 

3.0 

88.2 

90.6 

86.4 

88.4 

97.9 

98.8 

96.9 

97,8 

98.9 

94.4 

4.2 

85.9 

88.8 

83.0 

85.9 

97.6 

98.6 

96.7 

97.6 

98.7 

93.3 

5.3 

82.1 

86.1 

79.6 

82.6 

96.9 

98.2 

95.9 

97.0 

98,5 

91.6 

6.4 

76.3 

79.6 

74,2 

76,7 

95.9 

98.0 

94.4 

96.1 

97,9 

89,6 

7.6 

71.0 

73,8 

68.2 

71.0 

94.1 

97.6 

93.0 

94.9 

97.5 

86.6 

6.7 

62.1 

67.6 

61.0 

63.5 

92.1 

96.7 

91.8 

93.5 

97.0 

81.4 

9.8 

54,9 

68.7 

53.6 

55.7 

89.6 

95.8 

90.9 

92.1 

96.1 

78,5 

10,9 

49.3 

52.8 

46.7 

49.6 

87.1 

94.6 

86.7 

89.5 

94.5 

73.8 

12.0 

40.9 

43.2 

36.3 

40.1 

84.8 

93.1 

83.8 

87.3 

92,5 

68.9 

13.2 

32.6 

33.8 

26.0 

30.8 

82.8 

90.1 

79,4 

84.1 

89.6 

63.7 

14.3 

26.2 

22.6 

17.1 

21.9 

79.8 

83.1 

75.6 

79.5 

83.3 

57.8 

15.4 

19,9 

3.6 

8,1 

10.5 

76.8 

72.5 

71.9 

73.7 

76.9 

50.1 

16,5 

14.8 

2.5 

4.0 

7.1 

65.8 

61.8 

65.6 

64.4 

70,5 

44.4 

17.7 

8.1 

1.5 

1.9 

3.8 

56.8 

43.4 

51.9 

52.4 

61,9 

38.7 

18.8 

3.8 

lc2 

0.0 

1,7 

43.2 

39,0 

40.9 

41.0 

53.4 

33.6 

19.9 

2.6 

0.1 

0.9 

33.9 

30.9 

33.5 

32,7 

47.4 

28.0 

21.0 

0.7 

0.0 

0.2 

27.7 

23.3 

22.6 

24.5 

44.5 

24o9 

22.1 

0,0 

17,6 

18,7 

11,3 

15,9 

40.1 

22,4 

23.5 

11.4 

12.7 

7,9 

10.7 

34.3 

20,4 

24.4 

7.5 

6.8 

2.3 

5.6 

28.1 

18.6 

25.5 

4.2 

2.0 

1.5 

2.6 

25.5 

13.8 

26.7 

2.2 

0.0 

0.9 

1.0 

22.1 

27,8 

0.9 

0.0 

0,3 

11,0 

28.9 

6.2 

♦  Denotes  average  of  all  data  for  indicated  asimuth  interval. 
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TABLB  II 


(Continued) 


It 

92.0 

99.5 

92.0 

99.7 

100.0 

106.3 

100.0 

106.8 

100.0 

106.8 

100.0 

10|.8 

107.0 

112.8 

107,0 

112.7 

107.0 

112.8 

1500 

1560 

1260 

1320 

1880 

1260 

X 


-10.4 

99.9 

-  9,3 

99.8 

99.6 

99.0 

-  8.2 

98.7 

99.6 

99.3 

98.8 

99.0 

98.6 

99,0 

-  7.1 

99.9 

97.5 

99.3 

98.6 

98.0 

97,7 

98.2 

98.2 

-  5.9 

99.9 

96.6 

99.0 

98.3 

97.6 

95.6 

97.1 

96.6 

-  4.8 

99.9 

lOO.C 

95.7 

97,7 

97.8 

96.6 

94.6 

96.6 

96.S 

-  3.7 

99.9 

100.0 

94.2 

96.6 

97.6 

95,7 

91.1 

92.2 

91.8 

-  2,6 

99.9 

99.8 

92.5 

94.8 

97.0 

94.3 

87.2 

90.6 

89,1 

-  1,4 

99,8 

99.6 

90.7 

92.9 

96.4 

92.9 

81.6 

86,7 

84.3 

-  0,3 

99.8 

99.3 

87,8 

90.9 

96,0 

91.6 

76,9 

83.3 

80.6 

+  0.8 

99.7 

99.0 

84.8 

89.2 

94.8 

89.6 

68.3 

77.0 

72.9 

1.9 

99.6 

98.3 

82.0 

86.6 

92.7 

89.1 

54.8 

69.3 

62.2 

3.0 

99.4 

97.6 

78.4 

82.1 

83.9 

83.1 

43.3 

62.1 

52.9 

4.2 

99.3 

.  97.1 

75.2 

77.6 

85.2 

79,3 

34.6 

55.6 

45.3 

5.3 

99.1 

96.4 

71.0 

74.7 

83.3 

76.3 

28.3 

48.8 

38,7 

6.4 

98.8 

95.4 

63.9 

68.7 

79.4 

70.7 

18.9 

43.1 

51.2 

7.6 

97.3 

93.8 

56.6 

61,4 

76.7 

64.9 

13.6 

34.5 

24.2 

8.7 

95,4 

91.2 

49.6 

52.5 

64.8 

55.6 

8.1 

26.6 

17.5 

9.8 

92.8 

89.1 

44.7 

42.7 

57.0 

48.1 

2.4 

15.6 

9.2 

10.9 

90.6 

86.3 

35.1 

35.8 

44.4 

38.4 

0.1 

7.5 

3.9 

12.0 

86.3 

82.6 

24.3 

23,6 

32.6 

26.8 

0.0 

0.5 

0.4 

13.2 

82.4 

78.6 

16.6 

11.7 

25.4 

17.9 

0.1 

0.2 

14.3 

79.1 

78.4 

12.6 

5.8 

18.2 

12.2 

0.0 

0.1 

15.4 

75.7 

67,6 

8.7 

0.1 

10.9 

6.6 

16.5 

72.4 

62.4 

5.9 

0.0 

7.9 

4.6 

17.7 

67.2 

55.9 

2.4 

4.6 

2.3 

18.8 

61.2 

49.4 

1.8 

1.1 

0.9 

19.9 

58,1 

44.5 

1.0 

0.0 

0.3 

21.0 

53.5 

40.9 

0.5 

0.2 

22.1 

44.3 

35.6 

0.0 

23.3 

35.9 

30.2 

24.4 

24.5 

23.7 

25.5 

14.4 

17.9 

26.7  9.5 

27.8  5.3 

*  Denotes  average  of  all  data  for  indicated  azimuth  interval. 
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TABLS  II 

(Continued) 

113.0 

113.0 

113.0 

118.5 

172.4 

173.0 

173.3 

175.0 

116.2 

118.2 

118.2 

0 

124.7 

173.0 

173.8 

178.5 

176.0 

Qt 

1260 

1200 

1680 

1200 

1200 

1200 

1200 

A 

-17.2 

“16,1 

-14,9 

-13.8 

100.0 

-12.7 

99,9 

-11.6 

100,0 

99,9 

-10,4 

99.5 

99.8 

-  9.8 

98.8 

99.2 

-  8.2 

98.7 

95.7 

98.5 

-7.1 

97.2 

90.8 

94.0 

88.1 

93.2 

99.1 

96.5 

-  6.9 

94.9 

88.9 

92.0 

84.6 

86.2 

98.4 

95.4 

-  4.8 

91.6 

84.5 

88.1 

79.2 

76.2 

96.3 

95.2 

-  3.7 

89.8 

80.6 

85.2 

71.8 

62.6 

92.8 

90.0 

-  2,6 

84.7 

76.7 

80.2 

64.7 

48.1 

89.1 

100.0 

86,1 

-  1.4 

78.2 

69.9 

74.1 

57.4 

33.1 

83.6  ' 

99.9 

80.3 

-  0.3 

67.8 

64.2 

66.0 

49.2 

16.7 

76.6 

99.9 

75.4 

♦  0.8 

65  .4 

65.7 

55.6 

39.2 

7.4 

62.6 

90.3 

67.5 

1.9 

41.8 

39.8 

40.8 

29.6 

3.8 

54.6 

80.9 

54.7 

3.0 

28.8 

30.1 

29.5 

19.9 

1.8 

45.2 

76.7 

37.5 

4.2 

18,9 

21.0 

20.0 

11.8 

1.1 

40.4 

72.6 

23.8 

5.3 

14.0 

12.5 

13.3 

8.1 

0.0 

36.9 

70.3 

15.5 

6.4 

6.9 

9.5 

8.2 

5.8 

31.2 

58.2 

7.8 

7,6 

3.2 

4.8 

4.0 

3.4 

20.7 

35.4 

5.8 

8„7 

2.7 

3.1 

2.9 

2.0 

15.7 

7.2 

0.2 

9.8 

1.2 

0.3 

0.7 

0.2 

5.9 

0.0 

0.0 

10.9 

0.8 

0.0 

0,2 

0.0 

0,2 

12.0 

0.0 

0.0 

♦  Denotes  average  of  all  data  for  indicated  azimuth  interval* 


176.0 

176.7 

1200 


98.3 

98.1 
97.8 

97.2 

96.6 

96.7 

98.4 

91.8 

90.2 

88.7 

87.7 

85.9 

85.8 

80.7 

77.9 

70.7 

62.9 

46.2 

28.2 
18,2 

12.8 
8.6 
2.8 
1.8 
0.0 
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TABLE  n:~ 

(Continued) 


It 

176.7 

177.4 

177.4 

178.0 

Q: 

A 

1200 

1200 

-14.9 

-13.8 

100.0 

-12.7 

99.6 

98.6 

-11.6 

98.9 

98.1 

-10.4 

98.0 

97.7 

-  9.3 

97.3 

97.5 

-  8.2 

96.2 

96.6 

-  7.1 

95.5 

95.4 

-  5.9 

94.7 

92.7 

-  4.8 

93.4 

89.9 

-  3.7 

91.7 

86.7 

-  2.6 

89.4 

83.2 

-  1.4 

85.2 

76.9 

-  0.3 

77.4 

67.7 

+  0.8 

72,0 

51.8 

1.9 

65.6 

36.0 

8.0 

59.0 

25.6 

4.2 

44.5 

15.1 

5.3 

29.4 

8.7 

6.4 

19.8 

3.4 

7.b 

14.0 

2.1 

8.7 

7.2 

0.0 

9.8 

3.7 

10.9 

0.7 

12.0 

0.0 

178.0 

178.3 

182.2 

178.3 

178.5 

182.2 

1200 

1200 

1200 

99.7 

99.1 

98.0 

98.6 

99.4 

95.2 

97.6 

97,9 

94,7 

96.4 

97.1 

93.2 

94.8 

93,1 

91.4 

92.3 

91.5 

88.2 

88.1 

89.2 

85.7 

82.2 

85.9 

82.1 

75,4 

81,1 

73.2 

69.0 

76,5 

62.3 

67.5 

58.7 

54.3 

56.7 

45.2 

41.8 

30,8 

24.0 

27.6 

20.3 

C.8 

12.S 

11,3 

4.7 

6.5 

4.6 

2.6  • 

1.9 

1.9 

0.1 

0.7 

0.0 

0.0 

0,0 

182.2 

182.2 

182.6 

182.2 

182.6 

183.5 

1200 

1200 

1200 

99.9 

99.9 

99.8 

99.6 

99.4 

99.9 

99.6 

99.0 

99.9 

99.3 

98.0 

99.5 

98.7 

96.3 

97.0 

96.6 

93.7 

92.9 

92,7 

89.1 

89.8 

84.7 

86.1 

84.8 

76.6 

82.0 

80.9 

67.2 

77.1 

71,3 

62.3 

73.2 

61,5 

59.1 

70.3 

54.4 

53.3 

67.2 

47.3 

49.5 

60.0 

42,0 

43.4 

50.1 

36,2 

36.3 

36.3 

28.6 

28.9 

17.2 

21,1 

17.7 

6.4 

9.6 

4.0 

0,1 

2.3 

0.0 

0.0 

0.0 

195.2 

195.3 

1440 


99.9 

99.1 

97.0 

92.6 

89.6 

86.4 

83.8 

79.4 

69.6 

55.8 

38.4 
28.0 

14.9 
4.6 
1.5 
C.O 


CONFIDEMTIAL 


-31 


CONFIDENTIAL 


TABLE  II 
(Continued) 


I* 

193.3 

193.6 

192.6 

194.1 

193.5 

193.8 

194.0 

195,8 

qt 

1440 

1440 

1320 

1520 

A 

-id.4 

-18.5 

-17.2 

-16,1 

-14.9 

-13.8 

99.6 

-12.7 

99.5 

-11.6 

99.3 

-10.4 

99.6 

99.0 

99.8 

-  9.3 

98.7 

98.6 

99.6 

-  8,2 

98.3 

98.1 

99.1 

-  7.1 

98.0 

96.9 

97.9 

-  5.9 

97.8 

95.5 

95.1 

-  4.8 

96.8 

93.7 

91.8 

-  3.7 

96.0 

90.9 

86.6 

-  2.6 

95.2 

84.8 

100.0 

78.8 

-  1.4 

92.5 

79.6 

97.7 

71.7 

-  0.3 

89.7 

74.2 

93.7 

59.7 

+  0.8 

86.2 

70.3 

88.9 

51.6 

1.9 

75.4 

66,3 

76,3 

44.4 

3.0 

62.2 

61.5 

55.9 

34.8 

4.2 

52.4 

54.0 

27.4 

27.4 

5.3 

44.6 

41.5 

14.8 

17.4 

6.4 

39.8 

28.5 

9.8 

6.3 

7.6 

27.0 

19.4 

4.2 

1.9 

8^7 

20.3 

8.8 

•0.0 

0.8 

9.8 

11.2 

4.8 

0.0 

10.9 

S.S 

1.9 

12.0 

1.8 

1.1 

13.2 

0.0 

0.3 

14.3 

0.0 

195.9 

197.2 

198.4 

202 

202 

198.2 

198.2 

202.0 

210 

210 

1320 

1260 

1320 

1800 

3420 

96.5 

94.8 

93.2 

98.9 

91.8 

98.8 

89.8 

97.8 

87.4 

98.7 

97.5 

84.3 

97.8 

99.6 

96.4 

61.1 

96.9 

98.7 

96.2 

78.2 

95.3 

98.1 

93.1 

74.3 

94.6 

97.3 

90.4 

69,6 

81.6 

92.9 

95.8 

83.9 

60.0 

76.9 

89.4 

92.7 

81,7 

50.8 

71.9 

85.0 

88.3 

76.9 

44.5 

64.8 

81.3 

81.6 

74.1 

39.2 

57.5 

75.6 

73.5 

70.1 

33.0 

47.7 

71.3 

61.1 

61.7 

25.5 

38.1 

67.1 

52.6 

52.3 

16.4 

26.2 

65.1 

42.8 

54.4 

7.7 

17.6 

58.3 

31.5 

21.4 

2.4 

12.9 

51.0 

28.8 

7.4 

1.2 

6.3 

39.0 

24.9 

E.9 

0.4 

2.4 

23.8 

23.2 

1.4 

0.0 

0.0 

16.2 

16.2 

0.1 

8.2 

9.9 

0.0 

5.1 

7.0 

1.7 

4.9 

0.5 

2.8 

0,0 

0.0 
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TABLE  II. 

• 

(Continued) 

T. 

202.1 

202 

202 

202.1 

202 

206.1 

206.1 

206.1 

210.2 

A  • 

210.0 

210 

206 

206.0 

206 

210.0 

210.0 

210.0 

214.0 

a 

a 

Q: 

A 

3600 

1920 

2040 

1500 

1560 

1080 

4k 

-13.8 

85.8 

-12.7 

81.8 

-11.6 

87,9 

78.6 

-10.4 

81,9 

91,7 

86.8 

75.3 

-  9.3 

76.6 

88.8 

82.6 

69.6 

-  8.2 

90.7 

80.6 

89.3 

95.6 

92.4 

71,6 

84.5 

78.0 

63.8 

-  7.1 

88.6 

74.2 

86.1 

93.6 

89.8 

65.2 

75,4 

70.5 

58.7 

-  5.9 

79.8 

67.5 

83.9 

9C.2 

87.0 

56,6 

66.5 

61.5 

50.6 

-  4.8 

71.9 

60.4 

78.6 

84.5 

81.5 

47.2 

55,6 

51.4 

45.8 

-  3.7 

60.6 

52.4 

72.2 

74.1 

73,1 

38.6 

43,1 

40.9 

39.1 

-2.6 

48.5 

43.0 

62.9 

61.0 

61.9 

28.1 

32,0 

30.1 

34.2 

-  1.4 

39.5 

34.4 

50.9 

52.0 

51,4 

21.6 

23,0 

22.3 

28,7 

-  0.3 

31.0 

24.6 

36.8 

42.7 

59.8 

12.6 

15.3 

14.2 

20,3 

+  0.8 

22.7 

15.9 

25,5 

32.1 

28.8 

7.1 

10.4 

8.7 

13.2 

1.9 

13.6 

9.6 

19.1 

20.7 

19,9 

5.1 

4.2 

4.6 

9.1 

3.0 

6.3 

4.6 

9.4 

11.0 

10.2 

2.3 

0.1 

1.2 

5.2 

4.2 

1.8 

1.5 

2.9 

3.2 

3,0 

1.7 

0.0 

0,9 

1.7 

5.3 

0.4 

0.2 

0,0 

0.8 

0.4 

0.0 

0.0 

0.0 

6.4 

0.0 

0.0 

0,0 

0.0 

♦  Denotes  average  of  all  data  for  indioated  aeinuth  intemil* 
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TABLE  II 

(Continued) 

It 

210.2 

210.2 

210.2 

214.1 

214.3 

214.1 

214.1 

214.2 

214.1 

214.0 

214.0 

214.0 

220.0 

220.0 

220.0 

220.0 

220.0 

220.0 

• 

* 

Q: 

h 

1260 

1320 

1200 

1260 

1680 

1920 

1740 

-16.1 

99.9 

98.8 

99.8 

-14.9 

98.1 

99.7 

-13.8 

95.9 

97,5 

99.5 

-12.7 

95. 2 

96.5 

99.5 

-11.6 

94.5 

96.1 

99.4 

-10.4 

93.3 

94.9 

99.2 

-  9.3 

91.7 

93.6 

98.4 

98.9 

-  8.2 

90.2 

91.8 

96.8 

97.7 

84.9 

-  7.1 

86.8 

92.9 

78.5 

88.4 

95.2 

96.4 

S1.6 

95.6 

91.4 

-  S.9 

84.1 

87.5 

74.1 

84.1 

91.2 

94.3 

77.9 

95.7 

88.2 

-  4.8 

78.6 

79.2 

67.9 

78.9 

88.5 

91.7 

73.2 

91.4 

84.7 

-  3,7 

72.3 

73.8 

61.8 

70.7 

86.1 

87.7 

67.0 

88.7 

80.0 

-  2,6 

63.7 

68.8 

55.6 

64.2 

80.7 

80.6 

59.3 

82.8 

75.5 

-  1.4 

53.6 

62.7 

48.3 

54.2 

74.4 

75.6 

49.5 

76,0 

65.9 

-  0.3 

40.1 

52.7 

37.7 

42.7 

64.6 

67.2 

39.2 

60.0 

54.7 

+  0.8 

28.4 

36.0 

25.9 

31.0 

53.8 

53.1 

32,5 

40.9 

42.2 

1.9 

15.9 

23.3 

16.1 

20.7 

40.9 

44.5 

25.8 

28.0 

52.0 

3.0 

8.2 

14.1 

9.2 

11.1 

29.3 

34.7 

19.9 

18.7 

22.7 

4,2 

3.8 

5.7 

3.7 

5.6 

20.5 

25.2 

10.1 

15,6 

14.9 

5,3 

0.3 

2.1 

0.8 

1.2 

15.2 

20.0 

5.1 

6.5 

9.2 

6,4 

0.0 

0.1 

0,0 

0.2 

8.2 

13.6 

2*5 

1.4 

5.2 

7,6 

0.0 

0.0 

0.1 

6.1 

1.9 

0.4 

1.7 

8.7 

0.0 

1.1 

1.0 

0.0 

0.4 

9.8 

0.0 

0.1 

0.0 

10.9 

0.0 

•  Denotes  average  of  all  data  for  indicated  azimuth  interval* 
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TABLa  II 
(Continued) 


T  . 

220.2 

220.4 

220.2 

220.2 

220.2 

220.2 

2.30.4 

230.5 

230.4 

X  • 

230.0 

2S0.0 

230.0 

230.0 

230.0 

230.0 

m 

242.0 

242.0 

242.0 

Q: 

A 

1440 

1320 

1920 

2340 

2460 

1200 

1200 

1680 

A 

-21.7 

98.6 

-20.6 

96.6 

99.1 

-19.4 

98.1 

98.1 

98.7 

-18.3 

97.1 

97.4 

97.2 

96.S 

-17.2 

96.3 

96.7 

96.7 

98.0 

-16.1 

95.2 

95.2 

95.7 

97.4 

98.0 

-14.9 

94.0 

94.1 

94.7 

96.2 

95.0 

-13.8 

91.8 

92.0 

94.1 

94.5 

93.9 

-12.7 

90.1 

89.9 

90.4 

92.8 

92.6 

92.8 

-il.6 

85.5 

88.1 

86.9 

89.7 

90.6 

90.8 

-10.4 

81.8 

85.0 

32.5 

92,1 

87.2 

89.5 

88.0 

-  9.3 

76.1 

81.8 

77.4 

88.8 

78.7 

80,6 

83.3 

86.9 

85.4 

-  8.2 

70.6 

78.6 

70.3 

84.2 

73.8 

75.5 

79.5 

84.0 

82.7 

-  7.1 

64.0 

74.1 

60.6 

79.5 

66.8 

68.9 

75.7 

79.3 

79.1 

-  5.9 

56.6 

68.7 

52.9 

74.1 

58.6 

62.2 

70.7 

73.1 

75. 1 

-  4.8 

50.8 

61.2 

45.9 

67.6 

47.2 

54.5 

63.7 

69.9 

70.2 

-  3.7 

45,7 

52.3 

38.2 

60.0 

34.3 

46.1 

57,4 

61.1 

65.3 

-  2.6 

36.0 

39.7 

27.9 

50. .5 

23.7 

35.5 

53.0 

50.7 

58.9 

-  1.4 

27.6 

28.2 

20.4 

39.0 

15.5 

26.1 

47.3 

41.6 

52.1 

-  0.3 

18.4 

20.1 

14,8 

26.7 

9.7 

17.9 

39.3 

33.1 

44.0 

♦  0.8 

10.5 

12.7 

10.2 

14.4 

4.6 

10.5 

29.9 

25.8 

32.7 

1.9 

3.9 

4.8 

5.3 

8.0 

2.7 

4.9 

18.8 

18.7 

25.2 

3.0 

0.6 

1.9 

2.8 

5.1 

1.0 

2.3 

8.2 

6.6 

17.5 

4.2 

0.2 

1.3 

1.5 

2,7 

0.1 

l.l 

4.9 

0.5 

11.9 

5.3 

0.0 

0.7 

0.9 

0.5 

0.0 

0.4 

2.2 

0.0 

8.1 

6.4 

0.0 

O.l 

0.0 

0.0 

0.0 

3.6 

7.6 

0.0 

0.5 

8.7 

0.0 

*  Denotes  average  of  all  data  for  Indicated  azimth  interval. 
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I: 

230.2 

230.3 

230.2 

TABLE  IIT 

(Continued) 

242.5  242.S 

242.4 

242.2 

242.2 

242.0 

240.0  • 

242.0 

258,0 

258.0 

258.0 

258.0 

258.0 

1800 

2100 

• 

1320 

1980 

2040 

3000 

a 

k 


-21.7 

99.8 

-20,6 

99.8 

-19.4 

99.8 

-18.8 

99.8 

-17.2 

99.7 

-18.1 

99.5 

98.9 

99.9 

-14.9 

99.1 

98.4 

99.8 

-13.8 

96.9 

98.8 

98.3 

99.8 

-12.7 

95.4 

91. S 

95.7 

97.7 

97.7 

99.6 

-11.6 

93.7 

89.5 

91.5 

97.3 

97.1 

99.1 

-10.4 

91.8 

87.3 

89.4 

96.1 

96c2 

99.0 

-  9.3 

88.5 

85.0 

86.5 

95.2 

95.1 

98.6 

96.8 

96.1 

-  8.2 

84.2 

32.1 

83.2 

94.4 

92.5 

97.9 

95.1 

94.7 

-  7.1 

77.5 

78.3 

78.7 

92.7 

89,7 

95.8 

93.8 

92.7 

-  5.9 

70.4 

74.2 

73.4 

89.5 

87.1 

92.8 

91.9 

90.0 

-  4.8 

61.9 

69.0 

67.6 

86,9 

83.3 

90.1 

88.9 

87.0 

-  3,7 

54.6 

62.0 

60.8 

84.5 

79,1 

86.0 

84.9 

83.4 

-  2.6 

45.6 

G3.7 

55.1 

81.7 

72.8 

82.1 

79.8 

78.8 

-  1.4 

34.6 

43.9 

44.6 

75.9 

66.8 

76.5 

72.0 

72.5 

-  0.3 

23.3 

35.5 

35.7 

70.6 

60.2 

71.5 

64.3 

66.4 

♦  0.8 

15.0 

28.5 

27.0 

61.9 

51.8 

65.5 

58.8 

59.5 

1.9 

7.8 

22.1 

19.1 

54.0 

43,0 

57.5 

51.2 

51.4 

3,0 

3.4 

14.9 

10.8 

43.1 

34.1 

49.3 

44.3 

42.7 

4.2 

1.0 

8.0 

5.5 

35.9 

25.6 

42.2 

36.6 

34.9 

5.3 

0.0 

3.7 

2.8 

30.9 

19.0 

33.3 

28.7 

28.0 

6.4 

1.0 

0.9 

22.2 

9.9 

24.8 

22.2 

19.8 

7.6 

0.0 

0.1 

16.0 

6.8 

15.1 

18.0 

14.0 

8.7 

0.0 

13.3 

3,3 

7.9 

11.7 

9.2 

9.8 

10.0 

3.2 

6.9 

9.1 

7.3 

10.9 

4.9 

2.1 

3.7 

6.7 

4.3 

12.0 

2.9 

1.5 

2.4 

5.5 

3.0 

13.2 

1.0 

0.0 

1.2 

2.3 

l.l 

14.3 

0.7 

0.6 

1.9 

0.8 

15.4 

c.o 

0,0 

1.5 

0.4 

16.5 

0.6 

0.2 

17.7 

0.0 

0.0 

*  Denotes  averoge  of  all  data  for  indioated  azimuth  interval 
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TABLE  II 

(Continued) 

li 

258  .4 

258.3 

2S3.4 

258.3 

258.4 

258.5 

270.3 

270,2 

270.2 

270.0 

270.0 

270.0 

270.0 

270.0 

270.0 

0 

203.0 

283.0 

283.0 

2160 

2160 

2040 

1320 

1380 

2160 

2280 

2100 

A 


=•17^2 

99.9 

99.9 

. 

-16.1 

99.8 

99;8 

-14.9 

99.4 

99.8 

-18.8 

99.1 

99.8 

-12.7 

9S.9 

99.8 

-11.6 

98.4 

99.8 

99.9 

-10.4 

98.0 

99.7 

99.9 

99.9 

99.9 

-  9.3 

99.4 

99.7 

99.9 

97.8 

99.6 

99.3 

99.9 

99.8 

99.8 

-  8.2 

99.1 

99.4 

99.8 

97.0 

99.6 

99.0 

99.9 

99.5 

99.8 

-  7.1 

98.6 

99.3 

99.7 

96.3 

99.6 

98.7 

99.8 

99.2 

99.7 

-  5.9 

98.1 

99.1 

99.7 

96.3 

99.< 

98.6 

99.8 

99.2 

99.7 

-  4.8 

97.7 

98.8 

99.6 

95.6 

99.5 

iS.2 

99.8 

98.9 

99.5 

-  3.7 

97.0 

98.5 

99.3 

95.0 

99.4 

97.8 

99.7 

98.8 

99.3 

-  2.6 

95.9 

98.1 

99.1 

94.5 

98.9 

97.3 

98.4 

98.4 

99.2 

-  i.4 

94.4 

97.7 

98.8 

93.9 

98.6 

96.7 

97.9 

98.2 

99.0 

-  0.3 

92.8 

97.0 

98.6 

93.4 

98.3 

96.0 

97.6 

97.7 

98.6 

♦  0.8 

91.4 

96.6 

97.9 

92.6 

97.9 

95.3 

97.3 

97.2 

98.0 

1.9 

89.3 

95.2 

97.3 

92.2 

97.2 

94.2 

96.7 

96.6 

96.8 

3.0 

86.8 

94.1 

S6.7 

91.5 

96.9 

93.2 

96.2 

96.1 

94.9 

4.2 

84.4 

92.6 

95.0 

89,7 

96c5 

91.7 

95.7 

95.4 

93.7 

5.3 

82.0 

89.9 

92.7 

84.1 

95.9 

88.9 

95.2 

94.9 

91.0 

6.4 

79.8 

87.7 

91.0 

78.4 

94.7 

86.3 

94.6 

94.1 

89.4 

7.6 

78.2 

83.3 

89.3 

72,8 

93.0 

83.5 

93.3 

93.5 

86.5 

8.7 

74.9 

80.2 

87.5 

67.0 

91,3 

80.2 

91.1 

92.2 

83.5 

9.8 

71.3 

76.4 

85.7 

62.3 

89.5 

77.0 

88.7 

90.8 

81 .5 

10.9 

67.5 

72.9 

83.5 

58,7 

83.8 

73.3 

86.3 

88.3 

77.8 

12.0 

63.5 

65.4 

80.7 

52.5 

80.4 

68.5 

83.4 

84.6 

73.9 

13.2 

55.3 

59.6 

75.9 

46.4 

77.4 

62.9 

81.0 

77.1 

69.2 

14.3 

50.2 

53.1 

70.4 

40.9 

73.7 

57.7 

77.6 

68.8 

62.6 

15.4 

45.0 

46.6 

64.9 

32.3 

65.7 

50.9 

74.8 

59.8 

56.0 

16.5 

41.0 

40.1 

53.9 

22.6 

60,5 

43.5 

68.1 

50.8 

46.9 

17.7 

36.4 

31.8 

43.2 

12.4 

47.6 

34.3 

60.2 

42.2 

39.2 

18.8 

31.2 

24.3 

38.8 

39.0 

54.3 

33.3 

34.6 

19.9 

28.5 

19.0 

32.7 

24.0 

49.2 

25.0 

28.1 

21.0 

24.1 

13.9 

24.3 

11. S 

42.9 

15.9 

21.5 

22.1 

19.8 

9.8 

20.5 

36.1 

9.9 

15.6 

23.3 

16.6 

8.6 

15.4 

28.9 

3.9 

9.1 

24.4 

12.5 

2.8 

8.7 

22.8 

1.3 

5.3 

25.5 

9.9 

0.7 

4oS 

11.5 

0.9 

0.9 

26.7 

6.4 

0.5 

0.9 

3.3 

0.6 

0.1 

27.8 

1.4 

0.0 

0.0 

1.8 

0.0 

0.0 

*  Denotes  average  of  all  data  for  indicated  azimuth  interval* 
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TABLE  III 
(Continued) 


It 

270. S 

270.2 

283.3 

283.3 

283.2 

283.2 

293.2 

300.2 

300^3 

800.2 

283.0 

283.0 

293*0 

293.0 

293.0 

293.0 

300.0 

310.0 

310.0 

310.0 

1320 

« 

1680 

1740 

1740 

• 

1320 

2220 

2340 

e 

A 


-12.7 

99.9 

99.9 

-11.6 

99.9 

99.9 

-10.4 

99.8 

99.8 

98.7 

-  9.3 

99.7 

99.7 

99.4 

98.7 

98.1 

98.7 

99.2 

-  6.2 

99.6 

99.6 

99.2 

98.0 

97.8 

98.4 

98.7 

-  7.1 

99.6 

99.5 

99.0 

97.6 

97.3 

98.0 

97.8 

94.9 

97.1 

96.5 

-  5.9 

99.4 

99.5 

98.6 

97.0 

96.5 

97.4 

96.8 

92.9 

96.5 

94.7 

-  4.8 

99.1 

99.3 

97.4 

96.4 

95.8 

96.5 

95.1 

90.4 

93.4 

92.3 

-  3.7 

99.0 

99.1 

96.2 

95.2 

94.4 

95.3 

91.9 

86.9 

90.5 

89.2 

-  2*6 

98.7 

98.6 

94.6 

92.9 

93.2 

93.6 

88.4 

83.2 

87.5 

85.3 

-  1.4 

98. S 

98.4 

93.4 

90.5 

91.7 

91.9 

82.5 

80.0 

84.7 

82.3 

-  0.3 

97.8 

97.9 

90.8 

88.1 

89.3 

89.4 

77,7 

77.3 

81.1 

79.2 

♦  0.8 

97.1 

97.3 

88.3 

85.7 

86.3 

86,7 

74.1 

73.6 

77.8 

75,7 

1.9 

94.7 

96.2 

85.0 

83.0 

84.4 

84.1 

70.8 

67.0 

73.0 

70.0 

3.0 

92.8 

95.0 

81.4 

79,8 

81.6 

80.9 

66.2 

58.5 

66.7 

62.6 

4.2 

90.0 

93.7 

73.7 

76.8 

77.5 

76.0 

62.2 

48.4 

58.6 

53.5 

5.3 

86.3 

91.8 

66.3 

72.4 

73.2 

70.6 

55.4 

40.1 

49.3 

44*7 

6.4 

82.5 

90.1 

58.4 

67.0 

67.6 

64.4 

44.8 

31.5 

39.6 

35.5 

7.6 

78.7 

88.0 

51.9 

59.0 

60.6 

57.2 

34.9 

23.7 

29.3 

26.5 

8.7 

76.3 

85.8 

44.6 

48.0 

52.5 

48.5 

27.6 

15.4 

19.6 

17.5 

9.8 

70.9 

82.9 

36.7 

56.3 

45.8 

39.6 

23.5 

9.4 

12.3 

10.8 

10.9 

64.3 

79.2 

31.4 

30,2 

38.7 

33.4 

17.0 

5.3 

5.2 

5.3 

12.0 

59.4 

75.3 

23.1 

24.9 

29.8 

25.9 

11.7 

2.2 

i.l 

1.6 

13.2 

54.5 

70.4 

16,5 

18.4 

19.9 

18.2 

5.1 

0.4 

0.1 

0.3 

14.3 

47.3 

64.1 

12.0 

6.8 

6.8 

8.5 

3.4 

0.3 

0.0 

0.1 

15.4 

38.2 

57.2 

6.5 

6.2 

3.9 

5.5 

2.8 

0.1 

0.0 

16.5 

31.6 

49.3 

4.2 

2.6 

0,7 

2,5 

1.2 

0.1 

17.7 

23.7 

41.3 

1.9 

0.7 

0.1 

0.9 

0.0 

0.0 

18.8 

0.6 

0.0 

0.0 

0.2 

19.9  0.2  0.1 

21.0  0.0  0.0 

*  Denotes  average  of  all  data  for  indicated  azinuth  intorfal. 
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TABLE  in 
281S  Mo/c 

Probability  (XlOO)  of  A  ■  10  logiQ  d*  (#“  ia  Bq;uar«  attarc) 
for  Axiauth  I&tarrala  I  (I  in  dagraaB)  and  8ai^l«  CIm  ^ 

(<)  in  number  of  pulsea).  *  Lenctk  of  Sa^le  in  SeaondB. 


It 

37. 8 

37.5 

37,5 

37.5 

37.5 

37.5  Arerace  TarlaaMi 

45.0 

45.0 

46.0 

45.0 

45.0 

45.0 

1080 

1200 

1200 

•* 

1320 

1800 

1950 

A 


-21.7 

0.09 

-20.6 

0.09 

-19;4 

0.09 

-18.3 

0.09 

OcOe 

-17.2 

0.64 

0.42 

-16.1 

0.64 

0.25 

-14.9 

0.18 

0.06 

0.16 

-13.8 

0.74 

0.42 

0.42 

0.88 

-12.7 

0.00 

0.67 

0.42 

0.60 

0.72 

-ll.S 

0,46 

1.25 

0.42 

0.15 

1.11 

-10.4 

0.18 

1.00 

0.75 

1.97 

0.94 

-  9.3 

0.46 

2.33 

0.83 

l.Sl 

1.61 

1.87 

1.43 

0.40 

-  8.2 

0.92 

1.83 

0.91 

1.06 

4.56 

1.82 

1.85 

1.62 

-  7.1 

0.64 

2.33 

1.35 

8.10 

3.06 

2.22 

2.10 

0.80 

-  5.9 

0.C4 

2.58 

1.33 

2.58 

4.78 

2.78 

2.45 

1.66 

-  4.8 

1.48 

3.75 

2.33 

8.48 

4.C5 

2.88 

s.co 

0.78 

-  3.7 

1.94 

3.83 

3.92 

1.82 

4.78 

3.33 

3.27 

1.15 

-  2.6 

3.33 

5.50 

3.92 

0.98 

5.33 

3.43 

3.75 

2.25 

-  1.4 

8.33 

5.33 

7.92 

1.59 

5.61 

8.53 

6.21 

5.8t 

-  0.3 

7.78 

4o08 

10.75 

2.04 

5.11 

9.09 

6.47 

9.01 

♦  0.8 

9.25 

2.92 

13.99 

4.70 

5.11 

7.47 

7.25 

15.22 

1,9 

5.46 

3.50 

11.49 

5.50 

3,67 

8.33 

6.29 

7.92 

3.0 

11.02 

4.60 

8.75 

8.48 

5.22 

8.48 

7.76 

4.85 

4.2 

9.91 

4.92 

8.25 

13.10 

9.06 

7.57 

8.80 

6.U 

5.3 

7.96 

11.75 

8.16 

14.31 

13.11 

9.29 

10.76 

5.99 

6.4 

2.68 

16.50 

8.58 

17.35 

5.67 

5.20 

9.33 

31.83 

7.6 

3.42 

17.08 

3«91 

8.56 

3.94 

9.09 

7.67 

22.91 

8.7 

7.03 

2.25 

0.42 

1.59 

6.72 

3.08 

3.52 

8.28 

9.8 

9.72 

1.42 

0.00 

4.01 

1.05 

l.fiO 

2.87 

10.89 

10.9 

4.63 

0.00 

0.68 

1.05 

1.06 

2.71 

12.0 

0.00 

0.00 

1.06 

0.17 

0.1S 

13;2 

0.44 

0.07 

0.03 

14.3 

C.OO 

0.00 
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